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rilEFACE. 


My duty, in acknowledging the great obligations 
mi(8cr which I lie to many naturalists, aflbrds me most 
sinjcerc pleasure. I had original’y intended to have 
de^ribed only a single abnormal Cirripcde, from the 
slices of South America, and was led, for the sake of 
comparison, to examine the internal parts of as many 
genera as I could procure. Under these circumstances, 
Mr. J. E. Gray, in the most disinterested manner, sug- 
gested to me making a Monograph on the entire class, 
^Ithough he himself had already collected materials for 
Jthis same object. Furthermore, Mr. Gray most kindly 
/gave me his strong support, when I applied to the 
Trustees of the llritisli Museum for the use of the public 
collection ; and I here most respectfully beg to offer my 
grateful acknowledgments to the Trustees, for their most 
libfjral and unfettered permission of examining, and when 
nebessary, disarticulating the specimens in the magnificent 
collection of Cin-ipedes, commenced by Dr. Leach, and 
steadily added to, during many years, by Mr. Gray. 
Considering the difficulty in determining the species in 
this class, had it not been for this most liberal permission 
by the Trustees, the public collection would have been of 
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no use to mo, or to any other naturalist, in systematically 
classifying the Cirripcclcs. | 

Previously to Mr. Gi;ay suggesting to me the jprosent 
Monogra))h, ]\Ir. Stutchbury, of Bi'istol, had eflbred to 
intrust to me lus truly beautiful collection, the frl^iit of 
many years’ labour. At that time I refused this \most 
generous offer, intending to confine myself to anatomical 
observations; but 1 have since accepted it, and still 
have the entire splendid collection for my free use. 
Mr. Stutchbury, with unwearied kindness, fiu’ther sup- 
plied me with fresh specimens for dissection, and with 
much valuable information. At about the same period, 
Mr. Cuming strongly urged me to take up the subject, 
and his advice had more weight with me than that of 
almost any other person. lie placed his whole mag- 
nificent collection at my disposal, and urged me to treat 
•it as if it were my own : whenever I ‘told him that I 
thought it necessary, he permitted me to open itimjue 
specimens of great value, and dissect the included animal. 
I shall always feel deeply honoured by the confidence 
reposed in me by Mr. Cuming and Mr. Stutchbury. 

I lie under obligations to so many naturalists, that I 
am, in truth, at a loss how to express my gratitude. 
Mr. Peach, over and over again, sent me fresh specimens 
of several species, and more especially of Scalpellmn 
vulgare, which were of inyaluablc assistance to me in 
making out the singular sexual relations in that species. 
Mr. Peach, furthermore, made for me observations on 
several living individuals. Mr. W. Thompson, the dis- 
tinguished Natural Historian of Ireland, has sent me the 
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finest collection of British species, and their varieties, 
which I have seen, together wdth many very valuahlc 
MSI observations, and the results of experiments. Prof. 
Owen procured for me the loan of some very interesting 
Ipeciinens in the College of Surgeons, ,find has always 
given me his invaluable advice and opinion, when con- 
sulted by me. Professor E. Forbes has been, as usual, 
most kind in obtaining for me .specimens and information 
of all kinds. To the Hev. 11. T. Lowe T am indebted for 
his particularly intiiresting collection of Cirripcdcs from 
the Island of Madeira — a collection oflering a singular 
proof what treasures skill and industry can discover in 
the most confined locality. The well-known conchologist, 
Mr. J. G. Jelfreys, has sent for my examination a very 
fine collection of British specimens, together with a 
co{)ious MS. list of synonyms, with the authorities 
quoted. To the kindness of Messrs. M" Andrew, Lovell 
Heeve, G. Busk, G. B. Sowerby, Sen., D. Sliarpc, 
Bowerbank, Hancock, Adam White, Dr. Baird, Sir John 
Richardson, and several other gentlemen, I am greatly 
indebted for specimens and information : to Mr. Hancock 
I am further indebted for several long and interesting 
letters on the burrowing of Cirrijicdes. 

JJor are my obligations confined to British naturalists. 
Df. Aug. Gould, of Boston, has most kindly transmitted to 
me some very interesting specimens ; as has Prof. Agassia 
other specimens collected by himself in the Southern 
States.* To Mr. J. D. Dana, I am much indebted for 
several long letters, containing original and valuable infor- 
mation on points connected with the anatomy of the 
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Cirripcdia, To Mr. Conrad I am likewise indebted for 
infonnation and assistance. Both the celcbi'ated Pro- 
fessors, Milne Edwards and Miillcr, have lent me, from: the 
great public collections under their charge, speciraenswhich 
I should not otherwise Imvc seen. To Professor W. Dunker, 
of Casscl, I am indebted for the examination of his whole 
collection. I have, in a former publication, expressed my 
thanks to Professor Stccnstriip, but I must be permitted 
here to repeat them, for a truly valviable present of a 
specimen of the Amlmma squalicola of this work. I will 
conclude my thanks to all the above Bi’itish and foreign 
naturalists, by stating my firm conviction, that if a person 
wants to ascertain how much true kindness exists amongst 
the disciples of Natural History, he should undertake, as 1 
have done, a Monograph on some tribe of animals, and 
let his wish for assistance be generally known. 

Had it not been for the Bay Society, I know not how 
the present volume coidd have been published ; and 
thei’efore 1 beg to return my most sincere thanks to the 
Council of this distinguished Institution. To Mr. G. B. 
Sowerby, Junr., I am . under obligations for the great 
care he has taken in making preparatoiy drawings, and 
in subsc(picntly engraving them. I believe naturalists 
will find that the ten plates here given are faithful' de- 
lineations of natme. 

In Monographs, it is the usual and excellent custom to 
give a history of^ the subject, but this has been so fully 
done by Burmeister, in his ‘ Bcitriige zur Naturgeschichte 
der Rankenfusser,’ and by M. G. Martin St. Ange, in 
his ‘ Memoire stjr rOrgauisation dcs Cirripedcs/ that it 
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would be superfluous hero to repeat the same list of 
authors. I will only add, that since the date, 183 t, of 
the iibovc works, the only important papers with which 
I am aoquaiuted, are, 1st. Dr. Coldstream ‘On the 
Structure of the Shell in Sessile Ciriapedcs,’ in the 
‘ Enclycopaedia of Anatomy and Physiology;’ 2d. Dr, 
Lovcn ‘ On the Alcpas scjualicola,’ (‘ Ofversigt of Kongl. 
Vetens.,’ &c. Stockholm, 1844, p. 192,) giving a short 
but excellent account of this abnormal Cirrij)ede; 3d. 
Professor Leidy’s very interesting discovery, (‘ Proceed- 
ings of the Academy of Natural Sciences,’ Philadelphia, 
vol. iv, No. I, Jan. 1848,) of eyes in a mature Balanus; 
4th. Mr. A. Hancock’s Memoir, (‘Annals of Natural 
History, 2d scries, Nov. 1849,) on his Aka'ppe lampas, 
the type of a new order of Cirri[)cdcs ; 5th. Mr. Goodsir’s 
Papei', (‘Edinburgh New Philosoph. Journal,’ Jvdy 1843,) 
on the Larval in ‘the First Stage of Development in 
Balanus; Otli. Mr. C. Spence Bate’s valuable Paper on 
the same subject, lately published, (Oct. 1851,) in the 
‘ Annals of Natural History;’ and lastly, M. Reinhardt . 
has described, in the ‘ Copenhagen Journal of Natural 
History, Jari. 1851,’ the JAthotrya Nicoharica, and Inis 
discussed its powers of burrowing into rocks. 

l»havc given the specific or diagnostic characters, de- 
duced from the external parts alone, in both Latin and 
English. As I found, during the progress of this work, 
that a similarly abbreviated character of the softer internal 
parts, was very useful in discriminating the species, I 
have inserted it after the ordinary specific character. 

In those cases in which a genus includes only a single 
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species, I have followed the practice of some botanists, 
and given only the generic character, believing it to be 
impossible, before a second species is discovered, to kjaow 
which characters will prove of specific, in contradistinction 
to generic, value. 

In accordance with the Rules of the British Associa- 
tion, I have faithfully endeavoured to give to each species 
the first name attached to it, subsctpiently to the intro- 
duction of the l)inoinial system, in 1758, in the tenth 
edition^' oC tiie ' Systems Natiirm.’ In accordance with 
the Rules, I have rejected all names before this date, 
and all MS. names. In one single instance, for reasons 
fully assigned in the proper place, I have broken through 
the great law of priority. I have given much fewer 
synonyms than is usual in conchological works; this 
partly arises from my conviction that giving references 
to works, in which there is not any’original matter, or 
in which the Plates are not of a high order of excellence, 
is absolutely injurious to the progress of natural history, 
and partly, from the impossibility of feeling certain to 
which species the short descriptions given in most works 
arc applicable ; — thus, to take the commonest species, the 
Lepas anati/era, I have not found a single description 
(with the exception of the anatomical description, by 
M. Alartin St. Angc) by w'hich this species can be 
certainly discriminated froin the almost equally comnaon 
Lepas llillii. 1 have, however, been fortunate in having 

* In tlic llulcs pubiislifid by the British Association, the 12th edition, 
(17^0,) is spt ciDed, but 1 am informed by Mr, Strickland that this is an 
frror, and that the bipomial method was followed in the 10th edition. 
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been permitted to examine a considerable number of au- 
thentically named specimens, (to which I have attached the 
sign»(!) used by botanists,) so that^cveral of my synonyms 
are certainly correct. 

The Lepadidse, or pedunculated Cirripedes, have been 
neglected under a systematic point of view, to a degree 
which I cannot quite understand; no doubt they are 
subject to considerable variation, and as long as the 
internal sm'faccs of the valves and all the organs of the 
animal’s body, arc passed over as unimj)ortant, there 
will occasionally be some difficulty in the identification 
of the several forms, and still more in settling the 
limits of the variability of the species. But I suspect 
the pedunculated Cirripedes have, in fact, been neglected, 
owing to their close affinity, and the consequent neces- 
sity of their being included in the same Work with the 
Sessile Cirripedes ;* for these latter will ever present, 
I am fully convinced, insuperable difficulties in their 
identification by external characters alone. 

( I will here only further rcmai’k, that in the Introduction 
I have given my reasons for assigning distinct names to 
the several halves, and to some parts of the included 
animal’s body ; and that in the Introductory Remarks, 
under the general description of the Lepadidm, I have 
given an abstract of my Anatomical Observations. 



roiMUGENDA ANT) ADDENDA. 

P.-iRi; 

l-2j twenty liiifis from bottom, /?>/• 'Mi inder pair of true thoracic limbs,” 
read " pair of true thoracic limbs.” 

42, 13, I should have added, tliai the iiiimbor of the segments in the 
cirri increases with the age of the specimen ; but that tlio 
relative iinnibers in the different cirri keep, as far as I have 
s(*(;ii, nearly constant ; hence the numbers arc often given in 
the descriptions. 

99 et passim, /?>/' Paecilasma, read Pcecilasma. 

15 G. In a foot-note, I have alluded to a new^enus of sessile Oirripedcs, 
under the name of Sijdionicclla, I now find that this species 
has been called, by Professor Steciistrup, Xenobalanm t/lo- 
fjicljnth. 
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INTRODUCTION. 

I sHoiJiii) have been enabled to have made this Volume 
more complete, had 1 deferred its publication until 1 had 
finished my examination of all the other known Cirri- 
pedes; but my work would tlius liave l)ecn rendered 
inconveniently large. Until this examination is eoni- 
jdeted, it will be more prudent not to discuss, in detail, 
the position of the Lepadidae amongst the Cirripedia, or 
of these latter in the great class of Crustacea, to which 
they now, by almost universal consent, have been 
assigned. I may, however, remark that I believe the 
Cirrij)edia do not ap})roach, by a single character, any 
animal beyond the confines of the Crustacea : where such 
an approach has been imagined, it has been founded on 
erroneous observations ; for instance, the closed tube 
within the stomach, described by M. Martin St. Angc 
(to whose excellent paper I am greatly indebted), as 
indicating an affinity to the • Annclidcs, is, 1 am con- 
vinced,, nothing but a strong epithelial lini^ig, which I have 
often seen ejected with the excrement, Again, a most 
distinguished author has stated that the Cirripedia differ 
from the Crustacea: — 1st. In having ‘‘a calcareous shell 
and true mantle/’ but there is no essential diflerence, as 

1 
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shown by Bnmicister, in the shells in these two elasscs ; 
and Cirripedcs certainly have no more claim to a mantle 
than have the bivalve entomostraca. 2d. “ In the sexes 
joined in one individual but this, as we shall sec, is not 
constant, nor of very much weight, even if coiisfeuit. 3d. 
“ In the body not being ringed but if the outei' integu- 
ment of the thorax of any Cirripede be well cleaned, it will 
be seen, (as was long ago shown by Martin St. Ange), to 
be most distinctly articulated. 4th. “ In having salivary 
glands but these glands arc, in truth, the ovaria. r)th. 
“ In the liver being formed on the molluscous ty])c I do 
not think this is the case, but I do not (piitc understand 
the point in fpiestion. Gth. “ In not having a head or 
organs of sense ” this is singularly en'oncous : Pj’ofcssor 
licidy has shown the existence of eyes in the mature 
CiiTipede ; the antennio, thongli preserved, certainly 
become fimctionless soon after the last metamorphosis ; 
but there exist other organs of sense, which I Ixheve 
serve for smelling and hiairing : and lastly, so far fi-om 
there being no head, the whole of the Cirripede fixtcrnally 
visible, consists cxchusivcly of the three anterior segments 
of the head. 

The sub-class, Cirripedia, can be divided into three 
Orders ; the first of which, maiidy characterised by having 
six pair of thoracic cirri, includes all common Cirripedcs: 
these latter may be divided into three fiunilies, — the 
Lepadidic, or pedunculated Cirripedcs, the subject of the 
present memoir; the Verrucida; containing the single 
genus Verruca or Clisia; and, lastly, the Ilalanidaj, which 
consist of two very distinct sub-families, the llalanime'^and 
Chthamalinsc. Of the other two Orders above alluded 
to, one will, I believe, contain the remarkable burrowing 
genus Alcippe, lately described by Mr. Hancock, and a 
second burrowing genus, or rather family, obtained by 
me on the coast of South America. The third Order 
is highly singular, and differs as much from all other 
Cirripedcs as does a Lemma from other crustaceans; it 
has a suctorial mouth, but is dc.stitute of an anus; it has 





NOMENCLATURE. 


3 


not any limbs, and is as plainly articiiliitcd as the larva 
of a fly ; it is entirely naked, without valves, carapace, or 
cajijtuium, and is attached to the Cirripedc, in the sack 
of which it is parasitic, by lico distjnet threads, terminating 
in the iwiial larval, prehensile antenna;. I intend to call 
•this Cirripede, Trotcolcpas. I mention it here for the sake 
of calling attention to any parasite at fill answering to 
this description. 

Although the present volume is strictly systematic, I 
will, under the general dcsciiption of the Lepadidic, give 
a very brief absti’act of some of the most interesting 
points in their internal anatomy, and in the metamor- 
phoses of the whole clas.s, which I hope hereafter to treat, 
with the necessary illustrations, in detail. 1 enter on the 
subject of the mctaraoi phoses the more readily, as by this 
means alone can the homologies of the diflcreiit parts be 
clearly understood. 


On the Names given to the different parts of Cirripedes. 

I have unwillingly found it indispensable to give 
names to several valves, and to some few of the softer 
parts of Cirri[)edes. The accompanying figure of an 
imaginary Scalpellum includes every valve ; the two most 
important valves of Lepas arc also given, in which the 
direction ot the lines of growth and general shape ditfer 
from those of Scalpellum as much as they do in any genus. 
The names which I have imposed will, I hope, be thus 
acfjuircd without much difliculty. 

•WlToevcr will refer to the published descriptions of 
recent and fossil Cirripedia, will find the utmost confusion 
in the existing nomenclature ? thus, the valve named in the 
woodcut the Scutum, has been designated by various lyell- 
knowh naturalists as the “ ventral,” the “ anterior,” the 
“ inferior,” the “ ante-lateral,” and the “ latero-inferior” 
valve ; the first two of these titles have, moreover, been 
applied to the rostrum or rostral valve of sessile Cirripedes. 
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The Tergum has been called the “ dorsal,” the ‘‘pos- 
terior,” the “superior,” the “central,” tlie “ terininal,” 
the “ postero-lateral,” and the “ latero-suporior” valve, 
'riie Curlna lias received tlu^ lirst two of these identical 
epithets, viz. the “dorsal” and tlie “posterior;” and 
likewis(5 has been called the “keel-valve.” The con- 
fusion, however, becomes far worse, when any individual 
valve is described, for the very same marf^in which is 
anterior or inferior in the eyes of one autlior, is the 
posterior or superior in those of another; it has often 
happened to me that T have been (luite unable even to 
conjecture to which margin or part of a valv(^ an author 
was referring. Moiuover, the length of these double 
titles is inconvenient. Hence, as I have to describe all 
the recent and fossil species, I trust T may be thought 
justified in giving short names to each of the more im- 
portant valves, these being common to the pedunculated 
and sessile Cirrijiedcs. 

The part supported by the peduncle, and which is 
generally, though not always, protected by valves, I have 
designated the CapUnlim. • 

• The title of Peduncle, which is cither naked or scpia- 
miferous, recpiires no explanation ; the scales on it, and 
the lower valves of the capituliiin, are arranged in whorls, 
which, in the Latin specific descriptions, I have called by 
the botanical term of verticil Ins. 

T have applied the term Scutum to the most important 
and persistent of the valves, and which can generally be 
recognised by the hollow giving attachment to the 
adductor scutorum muschi, from the resemblance which 
the two valves taken together bear to a shield, and from 
their Mice of protecting the front side of the body. 
From the protection afforded by the two Terga to the 
dorso-lateral surfiicc of the animal, these valves have 
been thus called. The term Carina^ is a mere trans- 

^ Jii the Carina of Fossil Spocics of Scalpcllum, Ihave found it necessary 
to (lisliii^uish diiferent parts, viz.. A, the tectum, of wliicli half is seen ; 
B, the pai'ietes ; and 0, tin; iiitra-paricfes. 
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hition of the name already used by some authors, of Keel- 
Vhdvc. 

The Jloft(ri/ni lias been so called from its relative 
[losition to- the cariiia or keel.* There is often a Sub- 
, cun n a and a Sith-rosinim. 

The remaining valves, when present, diave been called 
Lutera ; there is always one large upper one inserted 
between the lower halves of the scuta and terga, and this 
I have named the Upper Jjatus or Latera; the other 
latera in Pollieipes are numerous, and reiiuire no sjiecial 
names; in Sealpelliuu, wdierc there are at most only three' 
jiair beneath the Upper Latera, it is convenient to speak 
of them {cicte Woodcut, I,) as the Cannul, Lif ra-uiedum, 
and lioalntl Latera. 

As each valve often reipiires (especially amongst the 
fossil species) a distinct description, 1 have found it in- 
dispensalilc to give names to each margin. These have 
mostly been taken from the name of the adjoining valve, 
(see fig. I.) In Lepas, rollicipes, &c., the margin of the 
scutum adjoining the tergum and iijiperlatus, is not divided 
(fig. II) into two* distinct lines, as it is in Scalpcllum, 
and is theroforc called the 'I’ergo-latcral margin. In 
Scalpelhuu (tig. I) these two margins are separately 
named Tergal and Lateral. The angle formed by the 
meeting of the basal and lateral or tergo-lateral margins, 
I call the Baso-lateral angle ; that formed by the basal 
and occhidtait margins, 1 call, from its closeness to the 
Rostrum, the Rostral angle. In Pollieipes the caiinal 
margin of the tergum can be divided into an upper and 
lower carinal margin ; of this there is only a trace (fig. I) 
in Scalpellum. 

• That margin in the scuta^and tei’ga which opens and 
shuts for the exsertion and retraction of the cirri, I have 
called the Occludent margin. In tin? terga of Lepas 
(fig. I ll) and some other genera, the occludent margin 
is highly protuberant and arched, or even formed of two 
distinct sides. 

Occasionally, I have referred to what’ I have called the 
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prirnordial vahei^: these arc not calcified ; they arc formed 
at the first exuviation, wlien the larval integunients are 
shell : in mature Cin‘i])edes they arc always seated, when 
not worn away, on the iiuihoiies of the valves. 

The membrane connecting (he valves, and forming the 
peduncle, and soiuetimcs in a harder condition replacing 
the valves, I have often found it convenient to designate 
by its pro])cr chemical name of Cliitiiie, instead of by 
horny, or other such c(|uivalents. AVdien this membrane 
at any articulation sends in rigid ])rojec(ions or crests, for 
the attaohmeut of muscles or any other purpose, 1 call 
them, after Audouin, apodcnioi. For the underlying true 
skin, I use the term corimn. 

Tlic animaFs body is included within the capitulum, 
within what 1 call the said- (sec PI. IV, figs. 2 and 8' a, and 
PI. IX, fig. 4). 'I'lie body comsists of the thorax su])porting 
the cirri, and of an especial enlargement, or downward 
prolongation of the thorax, which includes tlu; stomach, 
and which 1 have called the proson/a. (PI. IX, fig. 4 //). 
The cirri arc composed of two arms or ra/ni, su[)portod 
on a common segment or support, w'hicli I call \\\o pedicel. 
The caudal appendages arc two little projections, lather 
uni- or multi-articulate (PI. IV, fig. S' «), on each side of 
the anus, and just above the long proboscis-like penis. 
On the thorax and prosoma, or on the pedicels of the 
(*irri, thm'o arc in several genera, long, thin, tapering 
filaments, which have generally been supposed to serve 
as branchiae ; these I call simjdy Jilamenls, ox filamentary 
appendayes (PI. I X, fig. 4 y — 1). The mouth (fig. 4 h) is 
prominent, and consists oi palpi soldered to the lahruni; 
mandibles, maxilla;, and older maxilla, these latter serve 
as an under lip ; to these .several organs I sometimes 
apply the title used by Entomologists, of “trophi.” 
Beneath the oufer maxilla;, there are either two simple 
orifices or tubular projections ; these, I believe, serve as 
organs of smell, and have hence called them the olfactory 
orijicis. AVithin the sack, there are often two sheets of 
ova (PI. IV, fig. -Zb), these I call (after Steenstrup, and 
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other authors) the ovigerous LmneUai ; they arc united to 
two little folds of skin (PI. IV, fig. 2f), which I call the 
oim/r^wffs Ftrena. 

Prorn the peculiar curved* posttion which the animal’s 
J)0(ly occupies within the capituluin, I have found it far 
inoi-e convenient (not to mention the contusion of nomen- 
clature already existing) to aj)ply the term Rostral in- 
stead of ventral, and Carinal instead of dorsal, to almost 
all the external and internal parts of the animal. Cirri- 
p(Mlcs have generally been figured with their surfaces of 
attachment downwards, hence I speak of the lower or 
liasal margins and angles, and of those pointing in an 
o})])ositc direction as the U})pcr ; strictly speaking, as we 
shall presently see, the exact centre of the usually broad 
and fiat surface of attachment is the anterior end of the 
animal, and the uj)pcr tips of the Teiga, the posterior 
end of that part of the animal which is externally visible ; 
but in some cases, for ‘instance in Coronula, where the 
base is deepit/ concave^ and where the width of the shell 
far exceeds the deptli, it seemed almost ridiculous to call 
this, the aintcrior* extremity ; as likewise does it in 
Balanus to call the united ti])s of the Terga, lying deeply 
within the shell, the most i)Ostcrior point of the animal, 
as seen externally. 

I have followed the example of Botanists, and added 
the interjection [!] to synonyms, when I have seen an 
authentic spSciinen bearing the name in cpiestion. 

Every locality, under each species, is given from spe- 
cimens ticketed in a manner and under circumstances 
apjTearing to me worthy of full confidence, — the specific 
determination being in each case made by myself. 



Class— CRUSTACEA. Sub-Class— CIRRIPEDIA. 


Family— LEP ADI rLE. 

Cirripedia pednvcido jlexUiy himcnlis instrvcto : scf/fis^ 
mmvulo (idduclorc sohnnmodd im! metis : valris eadcris^ 
sif/Hcv (tdsvni, in annuhnn innnohilem hand conjnnctis. 

CirripediM having a jiedinicle, Hcxihle, and provided 
with iTiiisclcs. Scuta* furnislicd only with an adductor 
muscle : otlicr valves, when present, not united into an 
iinniovablc ring. 

Alelamorplioses ; larva, first- sta^c, of body, and nniscidar systciu, p. 

pp. 1) — 12; larva, second stafre, .SO; month, ih.; cirri, p. 12; cau- 

p. 13; larva, last, sta^i^ p-lt; dal apjanidagos, ]). 43 ; alimentary 

its carapace, ib. ; aconsiic organs, canal, 11; circulatory sysUnn, 

]). 15; antenna^ ib. ; eyes, n. IG; p. 10; nervous syslem, ib. ; 

mouth, p. 17; thorax and limbs, c\'es, p. 40; olfactory organs, p. 

p. 13 ; al)domen, p. 10 ; viscera, ,52 ; aeons! ic(?) organs, p. 53 ; male 

ib. ; iminatnre- oirrip(‘de, p. 20 ; sexual organs, p. 55; female; orgams, 
lunnologics of parts, p, 25. p. ,5G ; ovigerous lamelho, p. 58 ; 

ovigerou.% froena, ib.; (;xuviati()n. 
Description of matnro Lcpadidie, p. Gl; rate of growth, ib. ; size, 
p. 28; eapituluni, ib. ; peduncle, ib. ; airmiti(;s of family, j). Gl; 

p. 31 ; at tachment, j). 33 ; fila- range, au^l habitats, p. 05 ; geologi- 

mentary appendages, p. 38 ; shape cal history, p. GG. 

Mtdamorjjltoscs . — I will here briefly dcscrilie the Meta- 
niorphoses, as far as known, conimun to all Cirripediti, 
but more esjiecially in relation to tlic [iresent family. 
I may premise, that since Vaughan Thompson’s capital 
discovery of the hxYMXi in the last stage of development in 
Balanus, much has been done on this subject : this same 
author siibscquejitly publislnalf in the ‘ Philosojihical 
Transactions/ an account^ of the larvae of Lepas and 
Conchoderma (Ciiieras) in the first stage ; and seeing how 
totally distinct tticy were from the larva of the latter stage 
in Balanus, he erroneously attributed the difference to 

* The meaning of this and all other terms is given in the Introduction, 
at j)}). 3-7. 

■f i^hilosojdiieal Tran.sactions, 1S35, p. 355, PI. vi. 
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the diflercnce in the two families, instead of to the stage 
of develo])nient. Biirmeister"^ first showed, and the dis- 
covery is an important one, tlnit in Lepas the larvm pass 
tliroTigli two totally ditfei-ent sfeiges. This has sub- 
scfpienlly been proved by implication to l)c the case in 
Ihilanus, by (joodsir,f who has given excellent draw- 
ings of the larva in the first stage ; and (jiiite lately, 
j\Ir. C. Spence Jlate, of Swansea, has made other detailed 
ol)s(a*vations and drawings of the larvae of five species 
in this same early stage, <and has most kindly permitted 
me to quote from his unpublished paper]: . I am enabled 
to eoulirm and gcaicralise these observations, in all the 
Cirripedes in the Order containing the Balanidac and 
Jjopadidjc. 

Tlie ova, and consecpiently the larvae of the Lepadidac, 
in the Fin^t S/ru/e, whilst within the sack of the parent, 
vary in length from *007 to *009 in Le])as, to *0.23 of an 
inch in Scali)ellum : my chief examination of these larvm 
has b(Mm confined to those of Scaipcihm viflparc; but 1 
saw them iu all the otlier genera, ^fhe larva is somewhat 
dc])rcssed, but nearly globular ; the carapace anteriorly is 
truncated, with lateral horns; the sternal surface is flat 
and broad, and formed of thinner membrane than the 
doi’sal. The horns just alluded to arc long in Lepas 
and short iu Scalpelhmi; their ends are cither rounded 
and e\cessiv(?ly transparent, or, as in Ibla, furnished with 
an abru])t, Ininutc, sharp point : within these horns, 1 
distinctly saw a long filiformed organ, bearing excessively 
fine hairs in lines, so exactly like the long plumose spines 
on •the prehensile antciinye of the larvae in the last stage; 
that I have not the least doubt, that these horns are the 
cases in which antennae are in process of formation. Pos- 

* zur Natiir^oscliiohic; dor llaiikoiilTissor, Air. J. E. (iray, 

however, briefly deseribcMl, in 1 8aa,( l^i’oceedings, /ioolopfioal Society, October , ) 
the larva in the first sta^c of Balanus ; in this notice the anterior ciul of 
the larva is described as the ])osterior. 

t Edinbur^li New riiilosopliical .Tt)urnal, Jidy 1813, Pis. iii and iv. 

X This will appear in tlio October number ('1851) of the ‘Annals of 
Natural llistorv.’ 
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teriorly to them, on tlic sternal surface, near each othej*, 
there are two other minute, doubly curved, pointed 
horns, about ’004 in lengtli, directed posteriorly; and 
within these 1 again saw a most delicate articulatec? tili- 
formed organ on a thicker pedicel : in an excellent draw- 
ing, by ]\Jr. C. S. Hate, of the larva of a Chthainalus 
{Balanus pimclafns -of British authors), after having 
kept alive and moulted once, these organs are dis- 
tinctly shown as articuhited antenme (without a case), 
directed forwards : hence, before the first moult in Scal- 
pcllum, we have two pair of antennm in process of for- 
mation. Anteriorl}^ to the bases of these smaller antenme 
is seated the heart-shaped eye, (tis I believe it to be,) 
*001 in diameter, with apparently a single lens, sur- 
rounded, cxcej)t at the apex, by dark-reddish pigment- 
cells. In some cases, as in some species of J^epas, the 
larvjn, Avhen first excluded from the egg, have not an eye, 
or a very imperfect one. 

There arc thr(;e pairs of lim1)s, seated close together 
in a longitudinal line, but some way apart in a trans- 
verse direction : the first i)air always consists of a single 
spinose ramus, it is not aj ticulated in Scalpellum, but is 
multi-articulate in some genera ; it is directed forwards. 
'Ihe other two pair have each two rami, supported on 
a common haunch or pedicel : in both pair, the longer 
ramus is multi-articulate, and the shorter ramus is without 
articulations, or with only traces of them i the longer 
spines borne on these limbs (at least, in Scalpellum and 
Chthainalus,) ai’cfinely])luinose. The abdomen terminates, 
a little beyond the posterior end of the carapace, in a 
slightly upturned horny j)oint ; a short distance anteriorly 
to this point, a strong, spinose, forked projection depends 
from the abdominal surface! 

Messrs. V. Thompson, Goodsir, and Bate, have kept 
alive for several days the larvae of Lepas, Conchoderma, 
nahinus, Verruca, and Chthainalus, and have described 
the changes which supervene between the first and third 
exuviations. 4'he most conspicuous new character is the 
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groat elongation of the posterior |)oint of the carapace 
. into an alniost filiform, spinose point in Lepas, Concho- 
dermJT, Clitliainalns, and llalanus, but not according to 
(jloodsir, in one of the species of the latter genus. The 
pt)stcrior ])oint, also, of the abdonuiii becomes developed 
in Ihdanus ((loodsir) into two very long, spear-like pro- 
cesses, serrated on tlieir outer sides ; in I^epas and Con- 
choderma, according to Thompson, into a single, tapering 
s|)inose projection ; and in Chtluimalus, as figured by Mr. 
liate, tlie |)ost(a i()r bifid point, as well as the depending 
ventral fork, increase much in size. yVnother important 
change, which has been particularly attended to by Mr. 
Bate, is the ap])carancc of spinose projections and spines 
(some of which are thick, curved, and strongly plumose, 
or, almost ])ectiiiated along tlieir inner sides) on the 
pedic(?ls and lower segments of the shorter rami of the 
two posterior pairs of limbs. 

4Mie mouth iu its earliest condition alone remains to 
b(; d(‘scribed ; in S. vul()arr, it is seated on a very slight 
prominence, in a most remarkable situation, namely, in a 
central jioint between the bases of the three pairs of legs. 
I traced by dissection the (esophagus for some little way, 
until lost in the ccdlular and oily matter filling the whole 
animal, and it was dirc'cted anteriorly, which is the 
diriiction that might have been expected, from the course 
follow(?d by the (esophagus in the. larva in the last stage, 
and in mature Cirripedes. Mr. A. Hancock has called 
my attention to a jirobosciformed projection on the under 
side ()f the larva of Icpas fascicnlaris, when just escaped 
froifi tlie egg. Mr. Bate has described -this same jiro- 
boscis in lialanus and Chthamahis, and states the im- 
])ortant fact, that it is capable of being moved liy the 
animal ; and, lastly, I have seen it in an Australian Chtha- 
malus, and in Ibla, of remai’kable size. •This proboscis, 
which is always directed posteriorly, (like the mouth in 
the mature animal,) certainly answers to the mouth as 
made out by dissection in Scalpcllum ; and I believe I 
saw, as has Mr. Bate, a terminal orifu^e : il certainly docs 
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not possess aiij^ troplii. In Ibla (in wliicli the larva is 
large enough for dissection), the base of the proboscis 
arises posteriorly to tlie first pair of legs, and the orifice 
at the other end reaches beyond or posteriorly to the 
point, where the month in Scalpelhim opens, namely be- 
tween the middle pair of legs. The month being either 
so largely ])i*obosciformed or seated only on a slight 
eminence, in two genera so closely allied as Ibla and 
Scalpcllnm, and (judging from Mr. Thompson’s figures, 
and from what I have seen myself,) in the specie's of the 
same genus Tiej)as, is a singular diflere'ncc : in the cases in 
which, at first, the proboscis is absent, it weadd ])r(>bably 
soon be developed. 1 cannot but suppose that the in- 
wardly directed spines on the l)ascs of the two posterior 
legs, which are so rapidly developed, serve some important 
end, namely, as organs of prehension for the larvjn, like the 
mandibles and maxilhe of mature Cirripedes, for seizing 
their prey, and conveying it to their moveable mouths, 
conveniently seated for this pnr[)ose. 

The first [)air of legs answers, as I Ixdieve from reasons 
hereafter to be assigned, to the outer pair of maxillipods 
in the higljcr Crustacea*; and the otlau* four legs to the 
first two pair of thoracic limbs in these same Crustacea ; 
this being the case, the highly remarkable j)osition of the 
mouth in the larva, either between the basi;s of the two 
posterior {:^air of legs, . or at least posteriorly to the first 
j)air, together with the probable funetions of the spiny 
[)oiiits sj)ringing from the basal segments of the two 
liindcr pair of true thoracic limbs, forcibly bring to mind 
the anomalous structure of the mouth being sitiiatcvl in 
the middle of the under side of the thorax, in Limulus, 
— that most ancient of cmstaceaiis, and therefore one 
likely to exhibit a structure now embryonic in other orders. 
I will only furtlier remark, that 1 suspect that the trun- 
cation of the anterior end of tlie carapace, has been 
eilect(al by tlie segments having been driven inwards, 
and consequently, that the larger antenna) within the 
lateral horns, though standing more in front than the 
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"little approximate pair, are normally the posterior of the 
two pair. According to Milne Edwards, the posterior 
‘pair are normally seated outside the anterior pair, and this 
is the? case with those; within the lateral horns. 

Larrn in the Second Stc/j/e. — Notwithstanding the 
ednsiderable changes, already briefly given, which the 
larva undergoes during the first two or three exuviations 
after leaving the egg, all these foinis may be conve*- 
niently classed under the first stage. The larva in the 
Second stage is known ordy from a single s]iceimeu 
described, figured, and found l)yBurmcister,* adhering to 
sea-weed in the midst of other larvic of Lepas in the 
last stage. In its g(;neral shape; and comprc'ssed form, 
it seems to (ome nearer to the last than to the first stage. 
It has only three pair of logs, situated much .more pos- 
teriorly on the body than in the tii-st stage, and all directed 
posteriorly; the-y arc much shorter than heretofore, and 
resemble rather closely tliose of the last stage, with the 
important e.xccptioii that the first pair has oidy one ramus. 
It is this circurastancc which leaves no doubt on my mind, 
that we here have tt\c thre(; ])aii‘ of limbs, of the first 
stage, metamorphosed. The body is prolonged some way 
b(;hind these limbs, and ends in a blunt, rounded point, in 
which, probably, are developed the three ])osterior pair 
of legs and the abdom(;n of the larva in the last stage. 
The mouth is now seated some way anteriorly to the 
limbs, is large*and probosciformed, and is, J pi'esumc, still 
destitute of troph i. There are now two closely approximate 
eyes, but as yet both are simple. The smaller pair of 
anteunm has disappeared. The whole animal was attached 
to the sea-weed by a' (I prcsuine, paii‘ of,) “ fleischigen 
Fortsatz,” which Burmeistcr considers as the prehensile 
antennae, to be presently deseftbed, in an early state of 
dcvelopiucuE I have little doubt that thi%is correct, for 
in an abnormal Cirrij)edc of another order, in which 
the larva appears in i\\a first stage with preliensilc an- 
tennae, the eggs have two great projecting horns including 

^ Beitragc zur Naturgescliiclitc dcr Rankeiifusscr, s. 16, Tab. i, figs. 3, 4. 
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these organs, and attached by tlaar tips, through some 
iinknoAvn means, to the sack of t lie parent, ai)parently in 
the same manner as Ihirmeister’s larva was attached to 
the sea-weed. I will only further remark on the* larva 
of this Second stage', that its chief develoimieiit since the 
first stage, has been towards its anterior end. The next 
great develoinnent, to be immediately described, is towards 
the posterior end of the animal. 

Larva, Last Sta/je . — My chief examination has been 
directed, .at this stage of develojiment, to the larvm of 
Lvpas aastralis, which are of nnnsnal size, namely, from 
•OOT) to even almost *1 of an inch in length ; 1 examined, 
liowever, tlie larva? of several other sjic'cies of Le|).‘is, of 
Ibla and of Balaiins, with less care, but siillicicmtly to 
show that in .all essential points of organisjition they were 
identical ; this, indeed, might have been inferred from 
the similarity of the larval |)rehensile .antenna', ])res(‘rve(l 
in the bases of .all mature Cirripcdc's, and which I have 
carefully ins|)ccted in almost every genus. The larvae in 
this final stage, in most of the genera, h.ava? iiK're.ased m.any 
times in size since their exclusion* from the egg; for 
instance, in Lrpas aifsiralis, from *007 to 'OOo, or evc'U to 
*1 of an inch. They are now much c()m))ressed, ne.arly 
of the shape of a cypris or mnssel-shcdl, with the anterior 
end the thickest, the sternal surface Jiearly or (|nite 
straight, and the dorsal arched. Almost the whole of 
what is externally visible consists of the 'carap.acc? ; for 
the thorax and limbs .arc hidden and enclosed bv its 
backward prolongation ; and even at tlie anterior end of 
the animal, the narrow sternal surface can be draAVn np, 
so as to be likewise enclosed. As in siiveral Ston'iajKxl 
crustaceans, the part of the head bearing the antonine 
and organs of sense, in 'front of the month, ecpials, or 
even exceeds in length, and more than (exceeds in bulk, 
the posterior part of the body, consisting of the enclosecl 
thorax and abdomen. I will now briefly describe, in the 
following order, the caraj)ace, the organs of sense, mouth, 
thorax and liiriba, aVxloracn, and internal viseca-a. 



METAMORPHOSES. 


15 


Tlic form of tlic Carapace lins l)(*en siifTicieHtly de- 
scribed ; it consists of tliiek cliitine meml)ranc, marked with 
*• lines, .and sometimes with stars and other patterns; it is 
ol)scm*ely divided into two halves bv a line or suture along 
part of the dorsal margin ; these halves or two valves are 
d^a.wn together by an adductor muscle, in the same rela- 
tive j)osition as in tlie mature Cirri[)ede. The part over- 
hanging and enclosing the thorax is lined by an excessively 
delicate membrane, obviously homologous with the lining 
of the sack in the mature animal, and is nothing but a 
duplicature of the cara])aee, rendered very thin from being 
on the under or protected side : a layer of ti*ue skin or 
coriiim, probaldy double, se])arates these two folds. 

jlcofhs/lc Orpaihs , — On the borders of the cara|)ace, at 
the anterior end, on the sternal surface, there are two 
minute oiitices, in L. aasfra/is -002 in diameter, some- 
times having a distinct border round them ; the mem- 
brane of the carapace on the inside is prolonged upwai’ds 
and inwards in two short funnel-shaped tubes, lodged 
in closed sacks of the coriuni: within these sacks on each 
side a delicate bag U suspended, and hangs in the mouth 
of the above funnel ; at tlie upj)cr end a largo nerve could 
be distinctly seen to cuter the bag : 1 cannot doubt that 
this is a sense-organ; from its position and from the animal 
not feeding (as we shall presently see), I conclude that 
it is an acoustic; organ. 

These arc large and conspicuous ; they are 
attached very obi icpicly on the sternal surface, a little way 
from the anterior end of the carapcice, beyond which, 

wheo'cxscrtcd, they extend;^ they can (at least in Ibla) 

• 

* Mr. J. p. Dana, who has oxanniicd these organs in tlic lame of Lepas, 
informs nio in a letter, tliat in his opinioiy hcy “eorrespoml wiUi the inferior 
aulenna', the superior being wanting, as in most Daphniche.” He eontinnes 
— “ 1 know of no case in which the inferior are obsolet^' when the sii])erior 
arc developed; but tlic reverse is often true.” Jii ))osition these antennm 
certainly eorresnond to the inferior and central pair of the larva in the first 
stag(% which hclong, as it would appear, to flic first segment of the body ; but 
judging from llic drawing by jJurmeister of the larva in the second stage, 
1 am, in some respects, more inclined to consider that they correspond to the 
larger pair seen witliin the lateral honis of the carapace m the first stage. 
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be retracted within tlie caraj)ace. Tliey consist of three 
segments : the first or basal one is much larg(‘r tlian the 
others, ami a[)j)arcntly always has a single spine oji the 
outer distal margin. The second segment consists eitlier 
of a lai-ge, thin, circular, sucking disc, or k. hoof-like 
(Tab. V, figs. 5, 10, 11, 1.0); in all cases it is furnished 
with one or more spines, (seven very long ones in TiCpas,) on 
the exterior-hinder margin. 'The third and ultimate seg- 
ment is small ; it is articulated on the u|)j)er surface of the 
disc, and is directed rectangularly outwards ; it is some- 
times notched, and even shows traces of being bifid; it 
bears about seven spines at the end; soim* of these spines 
are liooked, others sim])le, and in Z/y></.s*and Corir/iodmnrfy 
two or three arc very long, highly Ilexible, and plumose, 
a double row of excessively fine hairs being articulated on 
them. I can hardly doul)t that these latter s[)ines, (within 
which the purple coriiim could l)c seen to enter a little 
way,) floating laterally outwards, serve as fc(‘lei‘3. I'Ikj 
antennre, at first, are well furnished with muscles. 1'h(?y 
serve, in Le))as, according to Mr. King, .and in Balanus, 
according to Mr. Hate, and «as I saw myself in another 
'unnamed order, for the pur|)osc of walking, one limb being 
stretched out before the other ; but their main function 
is to attach the larva for its final metamorphosis into a 
Cirripede. 'J’he disc can adhere even to so smooth a 
surface as a gla.ss tumbler.'" 4'he attachment is at first 
manifestly voluntary, but soon becomes involuntary and 
permanent, being eil'eeted by special and most lemarkable 
means, which will be most conveniently described in a* 
later part of this lntrod\iction. I will here only state 
that 1 traced with ease the two cement-ducts ruiiiiing 
from two large glandular bodies, to within the anteniim 
up to the discs. ‘ 

Eyns, — Cloi^ behind the l)asal articulations of tlui 
antcmifU, the sternal surface coiisists of two a])pi*oximate, 
elongatt?d, naiTow, flat pieces, or sc^gments. 'I'hese 

* iU;v R. L. K’nfj. Annual Report of R. Institution r)f Cornwall, 
1848, p. 55. 
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Eurmcister considers as the basal segin(3nts of the an- 
teniicC : as they arc not cylindrical, I do not see th(3 
gromids for this conclusion : their posterior ends arc 
ronifded, and the membrane formmg them is reflected 
iiiAvards, *in tlie form of two, forked, horny apodemes, 
togetlier resembling two letters, UU, close together; these 
project up, inside the animal, for at least one third of its 
thickn(3ss from the sternal to the dorsal surface. Th(3 
two great, almost spherical eyes in L. anslmUs, each ,I„th 
of an inch in diameter, are attached to the outer arms, 
thus, •UU^, in the ])ositioii of the two full stops, lienee 
the eyes are included within the carapace. Each eye con- 
sists of eight or ten lenses, varying in diameter in the 
same individual from to ^-J^yth of an iiu^h, enclosed in 
a common membranous bag or cornea, and thus attached 
to the outer apodemes. The lenses are surrounded half 
way up by a layer of dark pigment-cells. The nerve does 
not enter the bluntly-pointed basal end of the common 
eye, but on one side of the apodeme. The structure here 
described is exactly that found, according to JMilne 
Edwards, in certtlin Crustacea. In specimens jmt 
attacked^ in which no absorption has taken place, 
tAvo long mnsclcs with transverse striae may be found 
attached to the knobbed tips of the two middle arms 
of the two •UU®, and running up to the antcro-dorsal 
surface of the carapace, where they are attached ; other 
muscles (without transverse striie) arc attached round 
the bases, on both sides of both forks. The action of 
these muscles Avould inevitably move the eyes, but I 
suspect that their function may be to draw up tlie narrow, 
deeply folded, sternal surface, and thus cause the retrac- 
tion of the great prehensile antennee within the carapace. 

Mouth. — ^This is seated in* exactly the same position 
as in the mature Cirripede, on a sligjit proniincnccj 
fronting the thoracic limbs, and so far witliin the cara- 
pace, that it was obviously quite unfitted for the seizure 
of prey; and it was ecpially obvious, that the limbs were 
natatory, and incapable of carrying food* to the mouth. 
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This enigma was at once explained by an examination oi' 
the mouth, which was found to be in a rudimentary con- 
dition and absolutely closed, so that there would be 
no use in ])rcy being '-seized. Undcineath this slightly 
prominent and closed mouth, I found all the masticatory 
organs of a Cirripedc, in an immature condition. The 
state of the mouth will bo at once underetood, if wo 
stipposc very fluid matter to be poured over the pro- 
tuberant mouth of a Cirripedc, so as to run a little way 
down, in the shape of iutcmal crests, between the dit- 
ferent parts, and in the shape of a short, shrivelled, 
certainly closed tube, a little way ('008 of an inch in 
Jj. amtrfilis) down the oesophagus. Hence, the larva in 
in this, its last stage, cannot eat; it may be called a 
locomotive Pupa ;* its whole organisation is apparently 
ada])ted for the one great end of finding a proper site for 
its attachment and final metamorphosis. 

Thorax and Limbs . — The thorax is much compressed, 
and consists of six segments, corresponding with the six 
pair of natatory legs ; the anterior segments are much 
plainer (even the first being distinctly* separated by a fold 
from the mouth), than the posterior segments, which is 
exactly the j'cverse of Avhat takes place in the mature 
Cirripedc ; in the latter, the first segment is confounded 
with the part bearing the mouth. The epirncral clenioits 
of the thorax are distinguishable ; the sternal surface is 
very narrow, and is covered with complicated folds and 
ridges. The six pair of legs are all close, one behind the 
other, and all are alike in having a haunch or ])ediccl of 
two segments, dircct(;d foi'wards, bearing two arms or 
rami, each composed of two segments, the outer i-amus 

* M. Dujanlin lias lately (‘Comptes llfiidus/ Fob. 5, 1850, a.s cifwl iji 
‘Annals of Nut. lli^.ory,’ vol. y, p. 318,) discovered thiit the “ JIy})opi arc 
Acuri with tti^lii feci, Avitbout cither mouth or intestine, and whieli, bciiifr 
deprived of uU means of alimentation, Ux themselves at will, so as to undergo 
a linal metamorphosis, and they become Gainasi or IJropodi.” Here, then, 
we have an almost exactly aiudogous case. M. Duiardin asks — “ Ou^ht, 
thcn;f(.re, the llypopi to oe called larva?, wlicji, under tliat denomination, 
have hitherto been comprised animals capable of nourish ing themselves 
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being a little longer than the inner one. On the lower 
segments in both rami of all the limbs, there is a single 
spine. In all the limbs, the obliquely truncated summit 
of tKc terminal segment of the iifner ramus bears three 
yery long, beautifully ])lumosc spines : in the first pair, 
the summit of the outer ramus bears four, and in the 
five succeeding pair, six similar spines. This ditfercncc, 
small as it is, is interesting, as recalling the much greater 
diffci’cncc between the first and succeeding pairs, in the 
first and second stage of development. The terminal seg- 
ments of all the rami, bearing the long plumose spines, 
are directed backwards. The lind)s and thorax are well 
furnished with striated muscles. The aniimil, according 
to Mr. King, swims with gi’cat rapidity, back downwards. 
The limbs can be withdrawn within the carapace: 

Abdomen and Caudal A2)pendagc8. — ^'J'hc abdomen is 
small, and its structure might easily be overlooked with- 
out careful dissection of the diflerent parts; it consists of 
three segments ; the first can be seen to be distinct from 
the last thoracic segment, bearing the sixth pair of limbs, 
only from the fold *of the cpimcral clement, and from its 
dilference in shape; the second segment is veiy short, 
but (piite distinct ; the third is four or five times as long 
as the second, and bears at the end two little appendages, 
each consisting of two segments, the loAver one with a 
single spine, and the uppeu' tme with three, very long, 
plumose spiiies, like those on the rami of the thoracic 
limbs. The abdomen contains only the rectum and two 
delicate muscles running into the two a])pendages, be- 
tween the bases of which the an\xs is seated. 

inlernal Viscera . — Within the body, iu front of the 
mouth, it was easy to find the stomach (w ith two pear- 
shaped emea at the upper end), running first anteriorly, 
and thou curving back and reaching thc*anus by a long^ 
rectum, difficult to be followed : it apjxeared, Jiowever, 
to me, that this stomach had more relation to the young 
Cirripede, of which every part could now generally be 
traced, than to the larva, with its closed alul rudimentary 
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month : the fact, however, of its being prolonged to the 
amis, which is in a difl'erent position in the larva and 
mature state, shows that the stomach serves, at least., as 
an excretory channel. • Besides the stomach, the seVeral 
mnscles already alluded to, and much pnlpy* and oily 
matter, the only other internal organs consist of two long, 
leather thick, gnt-formed masses, into the anterior ends 
of which the ccmcnt-dncts rnnning from the prehensihi 
antenna; could be traced. These masses arc formed 
of irregular orange balls, about 'OOl of an inch in 
diameter, made np of rather large cells, so to have a 
grape-like appearance, held together by a transparent 
])ale yellowish substance, Imt apparently not enclosed in 
a membrane : these masses lie rather obli(|nely, and ap- 
proach each other at their anterior ends ; they extend 
from above the compound eyes, to the emea of the stomach 
to which they cohere, but in yonng specimens, they ex- 
tend someway beyond the ca;ca, between the folds of the 
carapaitc. The two cement-ducts, at the points where 
they enter these bodies, expand and arc lost ; at this ])oint, 
also, the little orange-coloured massts of cells have the 
appearance of being broken down into a finer substance. 
\Vithin the cement-ducts I saw a distinct chord of rather 
opaque cellular matter. We shall presently sec, that these 
gut-formed masses are the incipient ovaria. 

The Yotiiuj Cirripede tcilhin the Larva . — Several times 
I succeeded in dissecting otf the integuments of the 
lately-attached larva, and in displaying the young Lepan 
auislralis entire. The following description applies to the . 
Cirripede in this state; but for convenience sake, I’sliall 
occasionally refer to its condition when a little more 
advanced. I may premise, and the fact in itself is curious, 
that the bivalve-like shell of the larva, together with the 
compound eyes^is first moulted, and some time aftemards, 
the inner lining of the sack, together with the integu- 
ments of the thorax and of the natatory legs : hence, I 
often found specimens, Avhich extcnially seemed to have 
perfected their* metamorphoses, but which, within their 
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sacks, retained all the charfictei’s of the natatory larva. 
According to Mr. King, the larva of Lepas throws off its 
cxtcunal slicll five days after becoming attached. Whilst 
the J^oung Lepas is closely packed within the larva, the 
capitulunl, as known by the five valves, about etpials in 
fength the peduncle. The peduncle occupies the anterior 
half of the larva ; when fully stretched, it becomes nar- 
rower and slightly longer than the capittilura ; the sepa- 
ration between the capituhim and peduncle is almost 
arbitrary in the mature animal, and corresponds with no 
particular line in the larva. Even at this early period, 
the muscles of the peduncle arc c|uitc distinct. No 
vestige is preserved in the outer integument, of the sternal 
and dorsal sutures of the larval carapace; but in the 
corium of the peduncle, three coloured marks which 
occur near the eyes, and two little curled marks which 
occur near the acoustic orifices of the larva, arc all pre- 
served for some time after maturity. 'I’hc compound 
eyes, as we have seen, are attached to apodemes, spring- 
ing from the sternal surface of the larval carapace, and 
arc consequently cast oft' with it : whilst the young Cirri- 
pede is packed within the larva, the outer integument of 
its peduncle necessarily forms a deep transverse fold pass- 
ing over the eyes and apodemes, and this, as xvc shall 
presently sec, plays an important part in the future 
])osition of the animal. The antennui arc not moulted 
with the carapace, but left cemented to the surface of at- 
tachment; their muscles arc converted into sinewy fibres, 
the corium after a short period is absorbed, and they are 
then f)rcscrvcd in a functionless condition. No trace of 
the two acoustic sacks can be perceived in the corium 
of the young Cirripede, excepting the coloured marks 
above alluded to. 

In the young capituluin, the live values stand some 
way apart from each other; they arc elegant objects 
under the microscope; they are not calcified, but con- 
sist exclusively of chitine; they are rather thick, com- 
posed of an outer membrane lined by hc.'tagonal prisms. 
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quite imlikc any other membrane in the animal. Tliesc 
valves, which I liave called priworcUal valves^ resemble 
])retty closely in shape the valves of the mature animal ; 
the fork of the carina, however, is indicated only by a 
slight constriction above the lower end. After the 
exuviiition of the larval integuments, and when calcifi- 
cation cominences, the first layer of shell is de[)osited 
under, and then round these primordial valves. The latter, 
in well preserved old specimens, may often l)e detected 
on the umbones of the scuta, terga, and carina, but not 
on tlie umbones of any other valves. 

1’lie seems one of the earliest parts develo|)ed : 

in tlic voun«;e$t larva dissected, I could iiiake out at least 
points corresponding with each organ ; and, at the pci'iod 
when the young CiiTij)edc could he dissectfid out of ‘its 
larval envelopes, their general details were (piitc plain. 
The labnnn, however, had not become bidlatc. The 
month, as wc have seen, is formed under the rudi- 
mentary month of the hwva, and at the same relative 
spot occujjicd by the probosciforiued mouth of the larva 
in the second stage. Thus far, in the young Cirripede 
and larva, there has been no great change in the I'clative 
positions of tlic parts ; the rudimentary eyes, however, of 
tlie former arc develo])cd posteriorly to (or above, as ap- 
[)lied to a Cirripede,) the cast-ofF compound eyes of the 
larva j but the position of the mouth, of the antennm, and 
of the several coloured marks in the corium, pi’ovc to 
demonstration, the correspondence in both of part to part. 
The case is rather dift'erent with what follows. 

The Cirri arc developed at firet of considerable ICngth, 
so that the young animal may soon provide itself* with 
food; \i\ Lejjan australis i\\cy are of great length, the 
sixth pair consisting of Seventeen or eighteen obscure 
segments. TJip extreme tips of the twenty-four rami 
of the six pair of cirri, are formed within the twenty- 
four, corresponding, little, bi-segmcntal rami of the six 
pair of natatory legs ; but as the cirri are many times 
lojjgcr than Ihesc! legs, they occupy in a bundle the 
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whole thorax of the larva; no part whatever of the- 
thorax of the Cirripede is formed within the thorax 
of tlie larva, but (together with the pedicels of the an- 
terior cirri) within the cephalic cavity. As a consequence 
of this, tire longitudinal axis of the thorax of the young 
Cirripede lies almost transversely to the longitudinal axis 
of the larva; and the Cirrij)ede, from this transverse 
position of its thorax, comes to be, as it were, internally, 
almost cut in twain, and the sack thus produced. As 
soon as the young Cirripede is free and can move itself, 
the cirri ai’c curled up, and the thorax is advanced to- 
wards the orifice of the capituliim, its longitudinal axis 
resuming the position of aj)proximatc parallelism to the 
longitudinal axis of the whole body, which it had in the 
larval condition. Tlic reader will, perhaps, understand 
what I mean, if he will look at the mature Cirripede, 
figured in PI. IX, fig. 4. In this, he will sec that the 
body or thorax is united to the peduncle only by a small 
part below the mouth ; on the other hand, if he imagiires 
the whole bottom of the body (as high up as the letter h) 
united and blended into the in)dunclc, he will sec the 
stiite in which these parts exist in the larva. N ow, let him 
greatly shorten the cirri, so as to resemble the natatory 
legs of the larva, and then imagine a young Cirripede, 
with chri of full lenyUi, formed within the old one, he 
will see that the new thorax supporting the cirri will 
have to be developed in an almost transverse position, — 
the animal consequently being internally almost separated 
into twain. 

Of the internal organs, whilst the Cirripede is still 
within the larva, I have already mentioned the stomach 
with its pair of crnca : from the retracted position of the 
thorax and rudimentary abdomen, and consequently of 
the anus, compared with these parts in the larva, the 
alimentary canal is not above half its former length. 
There is, as yet, no trace of the filaments supposed by 
some to act as branchia;, at the base of the first pair 
of cu’ri. Nor could I perceive a trace ^f the teittes or 
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vesicukc seminalcs : the penis is represented by a minute, 
apparently imperforate projection. I have already briefly 
described the pair of large, gut-formed bodies in the 
larva, into the anterior ends of which the cement-ducts 
jan, and evidently derived their slightly opacjuo, cellular 
contents. At a very early age, before the young (hrripede 
can be distinctly made out, the posterior ends of these 
gut-formed bodies arc absorbed, so as not to pass beyond 
the cteca of the stomach. When the young Cirripede is 
j)lainly developed within the larva, these bodies in a rela- 
tively reduced condition are still distinct near the cai^ca, 
and at the opposite or anterior end (/. e, lower, in the 
position in which Cirripedes are usually figured), they have 
branched out into a sheet of delicate inosculating tubes ; 
these could be traced by every stage, until, in the young 
l)erfected Cirripede, they filled the peduncle as ordinary 
ovarian tid)es. In the larva, the two gut-formed bodies 
or incii)ieiit ovaria keep of crpial thickness from one to 
the other end, but in the mature Cirripede, the ovarian 
tubes in the j)edunclc and the small, glandular, grape- 
like masses, near the stomach-ca3ca, are connected only 
by a delicate tube; this 1 failed in tracing in specimens 
in the very iniiiiature condition of those now under 
description. 

The larva fixes itself with its sternal surface parallel 
and close to the surface of attachment, and the antenna) 
become cemented to it ; if the CiiTi[)ede, after its 
metamorphosis had remained in this ])osition, the cirri 
could not have been exserted, or only against the sur- 
face of altacliment ; but there is a special provision, that 
the young Cirripede shall immediately assume its proper 
])ositioii at right angles to the position which it held 
whilst witliiii tlic larva, natnely with its posterior end 
upwards. This j[s effected in a singular manner by the 
exuviation of the great compound eyes, w hich we have 
seen ar(^ fastened to the outer arms of the double •uu®- 
like, sternal apodeines : these together with the eyes 
stretch transversely across, and internally far up into, 
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the body of the larva ; and, as the whole has to be rejected 
or moulted, the membrane of the peduncle of the young 
Cirrijicde has necessarily to be formed with a wide and 
deej) ‘inward fold, extending transversely across it ; this 
when stretched open, after the exuviation of the larval 
carapace and apodemes, necessarily causes the sternal 
side of the peduncle to be longer than the dorsal, and, 
as a consequence, gives to the young CiiTipede its normal 
l)osition, at right angles to that of the larva when first 
attached. 

I may here state, that I have examined the larvae in 
this the final or perfect stage in four species of Lepas, in 
Comhodermuoirguta, Ibla quadrivalvis, and, though rather 
less minutely, in lialamis hulanoides, and 1 find all 
essential j)oints of organisation similar. With the excep- 
tion of diversities in the proportional sizes of the different 
parts, and in the patterns on the carapace, the differences, 
even in tlic arrangcuicnt of the spines on the limbs and 
antennae, are less than I should have anticipated. 

I have in this abstract treated the metamorphoses at 
greater length than I should otherwise have done, on 
account of the great importance of arriving at a correct 
homological interpretation of the different parts of the 
mature animal. In Crustacea, according to the ordinary 
view, there arc twenty-one segments ; of these I can re- 
cognise in tlie Cirripede, on evidence as good as can 
generally be obtained, all with the exception of the four 
terminal abdominal segments; these do not occur in any 
species known to me, in any stage of its development. 
If thfrt part of the larva in front of the mouth, bearing the 
eyes, the prehensile antennae, and in an earlier stage two 
pair of antennae, be formed, £& is admitted in all other 
Crustacea, of three segments, then beyon4 a doubt, from 
the absolute correspondence of every part, and even every 
coloured mark, the peduncle of the Lepadidae is likewise 
thus formed. The pcdunele being filled by the branch- 
ing ovarian tubes is no objection to thiswiew, for I am 
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informed on the high authority of Mr. J. 1). Dana,* 
that this is the case with the ccphalo-thorax in some true 
Crustaceans, for instance, in Sapphirina. To proceed, 
the inoiith, formed of mandibles, maxillfe, and \)utcr 
maxillte, correspond with the fourth, fifth, and sixth 
segments of the archetype Crustacean. Posteriorly 
to the mouth, we come, in the larva, to a rather wide 
interspace without any apparent articulation or organ, 
and then to the thorax, formed of six segments, bearing 
the six pair of limbs, of Avliieh the first pair difters slightly 
from the others. The thorax is succeeded by three small 
segments, differently shaped, with the posterior one alone 
bearing appendages; these segments, I cannot doubt, 
from their appcjirancc alone, and from their apparent 
function of steering the body, arc abdominal segments. 
If this latter view be correct, the thoracic segments are 
the six posterior ones of the normal seven segments, and 
there must be two segments missing between the outer 
maxillae and first thoracic pair of legs, which latter on this 
view s])rings from the ninth segment. Now, in a very sin- 
gular Cirripede, already alluded to under the name of 
Proteolepas, the two missing segments arc present, the 
mouth being aetually succeeded by eight segments, and 
these by the tluee usual abdominal segments, — every 
segment in the body being as distinct as in an Annelid : 
hence in Proteolepas, adding the three segments for the 
mouth and three for the carapace, we have altogether 

* This distinguished naturalist has given his opinion in tlie * American 
.Tournal of Science/ March, 1810, tliat " the pedicel of Anatifa corri^sponds 
to a pair of antennae in tlic young;” altliough tlic peduncle or pedtccl is 
undoubtedly thus terminated, even m mature individuals, I think it has been 
shown tliat it is the whole of the anterior part of the larva in front of tlic 
mouth, whicli is directly convert cd^into the pcdunclo. Professor E. Forbes, 
in liis Lectures, and Professor Stccustnip, in liis ‘ Untersuehungen iiber das 
vorkommeu dcs Uermaphroditismus iii der Natur,’ ch. v, have considered 
the peduncle as a j)hir of fused legs. Loveii has taken, judging from a single 
sentence, the same view of the homologies of the external parts as I have 
done ; in his description of Aleptis squalicola, (Ofversigt of Kongl. Veteiis., 
&c., Stockholm, 1811, ])p. 192-1), he uses the following words: " Capitis 
rclicpne partes, nt in Lcj^adibus semper, in pedmicalum malaUc et mvo- 
ttenm” &c.; hi- invoiucruir is the same as the eapituluin of this work. 
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seventeen segments, which, as I stated, is the full number 
ever observed in any Cirripede, the four missing ones 
being, abdominal, and, I presume, the four terminal seg- 
ments. That the cavity in which 4hc thorax is lodged, 
in the larVa and therefore in the mature Cirripede, is 
simply formed by the backward production of the cara- 
pace, does not requii’e any discussion. The valves have 
no homological signification. 

As we have just seen that the first pair of natatory legs 
is borne on the nintli segment of the body, so it must be 
with the first pair of eirri, which conseijucntly correspond 
to the outer maxillipods (the two inner pair of maxillipods 
or ])ied-maclioires being here aborted) of the higher Crus- 
tac(?a, and lienee their difference from the five posterior 
pair, which correspond with the five, ordinary pair of am- 
bulatory legs ill these same Crustacea. The pai’t of the 
body, which I have called the prosoma, that is the protu- 
berant, n on-articulated, lower part of the thorax (PI. IX, 
fig. 4 //), is a spccifd development, cither of the ninth 
scginent, bearing the first pair of cirri, or of the segments 
corresponding with 1:110 organs of the mouth. The three 
abdominal segments of the larva are represented in the 
mature Cirripede, in the Order containing the Lepadidm, 
only by a minute, triangular gusset, let in between the 
V-sliaped tergal arches of the last thoracic segment ; in 
this gusset, small as it is, is seated the anus, and on each 
side the caudal appendages, often rudimentary and some- 
times absent. In another order, I may remark, (includ- 
ing, probably, the Alcippe of Mr. Hancock,) the cirri, 
of which there are only three pair, are abdominal. 

I feel much confidence, that the homologies here given 
are correct. The cause of their having been generally 
overlooked arises, I believe, from the peculiar manner, 
already described, in which the animal, during its last 
metamorphosis, is internally almost intersected : even for 
some little time after discovering that the larval antennae 
were always embedded in the centre of the surface of 
attachment, I did not perceive, that this was the anterior 
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end of the whole animal. The accompanying woodcut 
gives at a glance, a view of the homologies of the exter- 
nal parts : the upper figure (from Milne Edwards) is a 
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Stomapod Crustacean, Leucifer of Vaughan Thompson, 
and the abdomen, which wc know becomes in Cirripedes, 
after the metamorphosis, rudimentary, and therefore docs 
not fairly enter into the com])arison, is given only in 
faint lines : the lower figure is a mature Lepas, witli 
tlie antennae and eyes, wdiich are acfually present in the 
larva, retained and supposed to have gone on growing. 
All that we externally see of a Cirripede, whether peduu- 
eidatcd or sessile, is the three anterior segments of the 
head of a Crustacean, with its anterior end permanently 
eernented to a surface of attachment, and with its posterior 
end projecting vertically from it. 

CAPITULUM. 

I will now proceed to a general description of the 
different parts and organs in the Lepadidac. The Capi- 
tuhim is usually much ffaftened, but sometimes broadly 
oval in section.* It is generally formed of five or more 
valves, connected together by very narrow or broad strips 
of membrane; sometimes the valves are rudimental or 
absent, when the whole consists of membrane. When 
the valves fire* nunieious, and they occasionally ex- 
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ceed a hundred in number, they are arranged in whorls, 
with each valve generally so placed as to cover the 
* interval between the two valves above. Of all the valves, 
the sdlita are the most persistent ; 4hen come the terga, 
and then the carina ; the rostrum and latera occur only in 
Scalpcllum and Pollicipcs, and in a rudimentary condition 
in Lithotrya, and, perhaps, in the fossil genus Loricula. 
The valves are formed sometimes of chitinc (as in Ibla and 
Alcpas), but usually of shell, which varies from trans- 
parency to entire opacity. The shell is generally white, 
occasionally reddish or purple; exteriorly, the valves are 
covered by more or less persistent, generally yellow, strong 
membrane. The scuta and terga are always consider- 
ably larger than the other valves : in the different genera 
the valves differ so much in shape that little can, be pre- 
dicated of them in common ; even the direction of their 
lines of growth differs, — thus, in Lepas and some allied 
genera, the chief growth of the scuta and of the carina is 
upwards, whereas in I’ollicipcs and Lithotrya, it is en- 
tirely downwards ; in Oxynaspis, and some species of Scal- 
pellum, it is both ujrwards and downwards. Even in the 
same species, there is often very considerable variation in 
the exact shape of the valves, moi’e especially of the 
terga. The adductor muscle is always attached to a 
point not far from the middle of the scuta, and it gene- 
rally has a pit for its attachment. In several genera, 
namely, Paectlasma, Dichclaspis, Conchoderma, and 
Alcpas, the scuta show a tendency to be bilobed or 
trilobed. The valves arc placed either at some distance 
from, ‘each other, or close together ; but their growing 
margins very rarely overlap each other, though this is 
sometimes the case with their upper, free, tile-like apices ; 
in a few species the scuta and terga are articulated to- 
gether, or united by a fold. The membrane connecting 
the valves, where they do not touch each other, is like 
that forming the peduncle, and is sometimes brilliantly 
coloured crimson-red ; generally, it appears blueish-gray, 
from the corium being seen through. Small pointed 
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spines, connected with the underlying corium by tubuli, 
are not unfrequontly articulated on tliis rucinbraiic : the 
tubuli, howcvci’, arc often present where there arc no 
spines. To allow of the growth of the capituluni, the 
mend)raue between the valves splits at each* period of 
exuviation, when a new strip of membrane is formed 
beneath, coimected on each side with a fresh layer of sliell, 
— the old and outer slips of membrane disintegrating 
and disappearing: when there arc many valves, the line of 
splitting is singularly complicated. This membrane 
consists of chitinc,* and is composed of numerous fine 
laminae. After the valves have been placed in acid, a 
residue, very different in bulk in different genera, is left, 
also composed of successive laminae of chitinc. It appears 
to me that each single lamina of calcified chitinc, com- 
posing the shell, must once have been continuous with a 
non -calcified lamina in the membrane connecting the 
several valves ; at the line where this change in calcifi- 
cation supervenes, the chitinc generally assumes some 

* Cliitinc is coiifiiicd to the Articuhila. Tt wns Dr. C. Scliniidi (Contri- 
butions, &c., bcin^^ 11 riiysiologico-Chcinical investigation: in Taylor’s 
‘ Seientifie Memoirs/ vol. v), who discovered tliat the inombrano ooiiiiefi- 
iii" tlic valves and roriuin" the peduncle, and the tissues of the internal 
animal, were coinpo.sed of tliis substanee. 15ut J)r. Schmidt says that tlio 
valves in Lepas arc composed of 3 01) of albuminates, and 96’8l of ineom- 
biistible residue; I cannot but think that the existence of the albuminates is 
an error caused by Dr. Schmidt’s belief that tJie Cirriiiedia were intermediate 
between Crustacea and !Mollusca, in the shells of which latter, the animal 
basis consists of albuminates. For after placing the valves of Lcjias and 
rollieipes in cold acid, I found that the meiubrane left could ml be dissohed 
in boiling eausi ic potash, but could, tliough slowly, (and without change of 
colour,) 111 boiling muriatic acid; and these are the main diagnostic charac- 
ters of Chitinc, compared with albuminous substances. 1 may add, that 
Schmidt was also induced to consider tlie shells of Cirripedia as hav^ing the 
same nature with those of Molliisea, from fimling that in tlic above DO'Sl of 
iricombustible matter, 99 3 consisted of carbonate and only 0 7 of phosphate of 
lime; but i)r. Schmidt’s own amil;y^es prove how extrenndy variable the pro- 
portions of these salts arc in the Crustacea, as the following instance shows : — 
• Lobster. Sqmlla, 

Phosphate of Lime . . 12*0G , . 47 '52 

Carbonate of Lime . , 67*94 . . 52*48 

And, therefore, it is not very surprising that Cirripedia should have still 
less phosphate of lime in their shells, than lias a lobster compared with a 
squilla. • 
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colour, and becomes much harder and more persistent ; 
and iis the whole valve is formed of component Inminse 
'thus edged (the once continuous laminae of non-calcified 
chitinG connecting the valves, having disintegrated and 
disappearctl) the surfaces of the valves are generally left 
covered by a persistent membrane, constituted of these 
edgings : this membrane has been called the epidermis. 
In some genera, as in licpas, this so-called epidermis is 
seldom preserved, excepting on the last zone of growth : 
in Scalpellum and Pollicipes it usually covers the whole 
valves. It appears to me that the laminae of chitine, 
and of calcified chitine comjKjsing the valves, are both 
formed not by secretion, but by the metamorphosis of an 
outer layer of corium into these sid)stanccs. 

Within the capitulum is the sack, which, together with 
the upper internal part of the peduncle, encloses the 
auimai’s body. The sack is lined by a most delicate mem- 
brane of chitine, under which there is a double layer of 
corium ; this double layer is united together by short, 
strong, transverse bundles of fibres, branched at both 
ends :* in some genitra, the ovarian tubes extend between 
these two layers. We have seen, under the head of the 
Metamorphoses, that the delicate tunic lining the sack is 
simply a duplicature of the thick membrane and valves 
forming the capitulum, the whole being the posterior 
portion of the carapace of the larva slightly modified. 

Peduncle.~-^\i% length varies greatly in ditferent species, 
and even in the same species, according to the situation 
occupied by the individual; its lower end is some- 
times 'pointed, but generally only a little narrower than 
the upper end. In outline, the peduncle is usually 
flattened, but sometimes quite cylindrical. It is com- 
posed of very strong, generally thick, transparent mem- 
brane, rarely coloured reddish, and often ^penetrated by 
numerous tubuli. The underlying corium is sometimes 

* I am much indebted to Mr. Inman of Liverpool for having kindly sent 
me excellent specimens illustrating this structure. • 
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coloured in longitudinal bands. At each period of 
growth a new and larger integument is formed under the 
old one, whicli gradually disintegrates and disa[^)ears ; 
the extreme lower point is often deserted by the cbriiim, 
and ceases to grow, whilst the whole upper part still 
continues increasing in diameter : in length the chief 
addition is made (as is clearly seen in those genera having 
calcified scales), round the upper margin, at the base of 
the capitulum. The surface of the membrane is either 
naked or supcrfieially clothed with minute, pointed, 
articulated spines, or it is penetrated by calcified scales 
or styles, (in Ibla alone formed of chitinc,) which pass 
through it to the corium, and arc added to at their bases, 
like the valves, at each period of growth. In Lithotrya 
alone the scales of the peduncle are moulted together 
with the connecting membrane. These scales on the 
peduncle are generally placed symmetrically in whorls, 
with each scale corrcs2)onding with the junctions of two 
scales, both above and below. Except in Scalpellwm 
ornatum and the fossil Loricula pidchcUa, they arc very 
small compared with the valves of tire capitulum. When 
the scales arc symmetrical, new ones ai'e first formed 
only round the summit of the peduncle, and only those 
in the few uj)i)crmost whorls continue to grow or to be 
added to at their bases ; afterwards membrane is depo- 
sited under them. The shelly matter of the scales 
resembles that of the valves, and the manner of growth 
is the same ; tubuli generally run to and through them 
from the corium. Erom the continued enlargement of 
the membrane of the peduncle, the scales come to 'stand, 
in the lower j)ortion, some way apart. In Ibla, new 
homy styles are formed indifferently in all parts of the 
peduncle. In some species of Pollicij)CS, the calcareous 
styles are not, symmetrical or symmetrically arranged; 
and besides those first formed round the top of the j)c- 
duncle, there are other and larger ones formed near its 
base. Lastly, in Lithotrya we have a row of calcareous 
discs or an irregular, basal cup, formed in the same 
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luannor as the valves of the capitulum : in this genus 
alone (as already stated,) the calcified scales are moulted, 
and Irt3rc alone tlicir edges are serrated. 

The peduncle is lined Avitliin by threci layers of muscles, 
longitudinal, transverse, and oblicpie, all destitute of the 
transverse stria?, characteristic of voluntary muscles ; they 
run fi’om the l)ottom of the peduncle to the base of the 
capitulum, as in Impas, or half way up it, as in Concho- 
d(n*ma ; in Alepas alone they surround the whole 
capitulum up to its summit. In Lithotrya there are two 
little, fan-like, transverse muscles (involuntary), extending 
from the basal points of the terga to a (central line on the 
under side of the carina. The gentle swaying to and 
fro movements, and the great power of longitudinal con- 
traction, — movements apparently common, as t infer 
from facts communicated to me by Mr. Peach, to all the 
l\*dun(ailata, — are produced by these muscles. TJie 
interior of the [)edunc]e is filled up with a great mass of 
branching ovarian tubes ; but in Ibla and Lithotrya, the 
upper pjirt of the peduncle is occupied by the animars 
body. 

Means of Attachment , — If the peduncle be very cai*e- 
fully removed (Tab. IX, fig. 7 and Tab. I, fig. 6/i), from 
the surface of attachment, (piite close to the end, but not 
at the actual apex, the larval ])rehensile aiitenme can 
always be found: these have been sufficiently described 
for our present purpose under the head of the Metamor- 
phoses \ but I may add, that the diagnostic differences 
between them in the several genera arc briefly given, for 
a special purpose, in a discussion on the sexes of Scal- 
pelluni at the end of that genus. We have seen in the 
larva, that the cement-ducts, with their opaque cellular 
contents, can be traced from within the discs of the 
antenna? to the anterior or lower ends oft the two gut- 
formed bodies, which it can be demonstrated arc the 
incipient ovaria. 

In mature Cirripedes these ducts can be followed, in a 
slightly sinuous course, along the muscled on each side 

3 
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within the peduncle, till they expand into two smalL 
organs, which 1 have called cement-glands. These glands 
are fomul with great difficulty, except in Conchoderma 
ain ita, where they art placed on each side under thediiner 
layer of coriuni, at the bottom of the sack, so as to be just 
above the top of the peduncle; they resemble in shape a 
retort, (I’l. IX, lig. 3.) In PoUicipes mitella WiApolymn'iis 
they lie half Avay down the peduuclc, close together, 
and apparently enclosed within a common mcmbi'anc; in 
these two species the broad end of the gland is bent 
towards the neck of the retort. In Scaljjellum the position 
is the same, but the shape is more globular. In Ibla the 
structure is more simple, namely, a tube slightly enlarged, 
running downwards, bent a little upwards, and then 
resuming its former downward course, the lower portion 
forming the duct. The gland contains a strongly co- 
herent, pulpy, opacpie, cellular mass, like that in the 
cement-ducts; but in some instances, pj'esently to be 
mentioned, this cellular mass becomes converted within 
either the ducts or gland, or within both, into transparent, 
yolloAv, tough cement. Generally in' Conchoderma, Pol- 
licipcs, and Scalpcllum, two ovarian tubes, but in one 
specimen of Conchoderma aiirita, three tubes, and in Ibla 
one tube could bes seen running into or forming the 
gliind ; of the uatuic of tlie tubes there could not be the 
least doubt, for at a little distance from the glands they 
gave out branches (PI. IX, fig. 3), containing ova in every 
state of development. In some specimens as in that 
figured of Conchoderma ff«r<7«,the ovarian tube on one side 
of the gland is larger than on the other, and has fg-ther ' 
the appearance of being deeply embedded in the gland 
than of forming it; but, in other specimens, the two 
ovarian tubes first formed’a little pouch, into which their 
cellular coutenis could be clearly seen to enter ; and then 
this pouch expanded into the gland ; thus fpiitc removing 
a doubt which I had sometimes felt, whether the ovai'ian 
tube was not simply attached to or embedded in the 
gland, without any further connection. By dissection 
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the multiple external coats of the gland and ovarian tubes 
could be seen to be continuous. The cellular contents of 
the tubes passed into the more opaque cellular contents of 
the ^and, by a layer of transparent,' pul |)y, pale, yellowish 
substance! There appeared in several instances to be a 
relation, between the state of fulness and condition of the 
contents of the gland, and of the iinmcdiatcly adjoining 
portions of the ovarian tubes. In one specimen of 
Polticipefi mitella it was clear that the altered, tough, 
yellow, transparent, non-ccllular contents of the two 
glands and ducts, had actually invaded for some little 
distance, the two ovarian tubes which ran into them, thus 
showing the continuity of the whole. From these facts I 
conclude, without hesitation, that the gland itself is a part 
of an ovarian tube specially modified ; and further, that 
the cellular matter, which in the ovarian tubes serves for 
the developnieiit of the ova, is, by the special action of the 
walls of the gland, changed into the opaquer cellular matter 
in the ducts, and this again sid)sc(|uently into that tissue 
or substance, which cements the Cirripede to its Surface 
of attachment. * 

As the individuals grow and increase in size, so do the 
glands and cement-ducts ; but it seems often to happen, 
that when a specimen is immovably attached, the 
cementing apparatus ceases to act, and the ccllidar con- 
tents of the duct become converted into a thread of 
transparent tough cement ; the investing membrane, also, 
of the ducts, in Conchodenna sometimes becomes hard 
and mamillated. 1 have already alluded to the case of 
a Polhcipes, in which both glands and ducts, and even 
a sinail portion x)f the two adjoining ovarian tubes, had 
become thus filled up. As in sessile Cirripedes, at every 
fresh period of growth a now cement gland is formed, it 
has occurred to me, that possibly in Pollicipes something 
similar may take place. In sessile Cirripedes, the old 
cement-glands are all preserved in a functionless condi- 
tion, adhering to the membranous or calcareous basis, 
each new larger one attached to that last formed, and 



30 


LEPAmn*®. 


each giving out cement- ducts, wliicli, biliircating in the 
most complicated manner, pass outside the shell and thus 
attach it to some foreign body. •• 

The cement, remoNtMi from the outside of a Cirripede, 
consists of a thin layer of veiy touj^h, brig*lit-bro\vn, 
transparent, laminated substance, exhibiting no structure 
under the higliest powers, or at most a very fine dotted 
a[)pearance, like a mezzotinto drawing. It is of the 
nature of chit inc ; but boiling caustic potash has rather 
more effect on it than on true chitinc ; and J think 
boiling nitric acid rather less effect. In one single 
instance, namely, in Coronula, the ccmciit comes out of 
the four orifices of the two bifurcating ducts, in the 
shape of distinct cells, which, between the whale’s skin 
and the basal membrane, arrange themselves so as to 
make a circular, continuous slip of cement; then the 
cells blend together, and arc converted into transparent, 
structureless cement. Cementing tissue or membrane 
would, perhaps, have been a more coiTcct title than 
cement ; but, in ordinaiy cases, its a])pearance is so little 
like that of an organised tissue, tliat I have for this 
reason, and for brevity-sake, preferred the simple term of 
Ccmciit. 

In the larva the cement always escapes tlu’ough the pre- 
hensile antenna? ; and it thus continues to do throughout 
life in most or all of the species of Lepas, Conchoderma, 
Dichelaspis and llila. In the first two oh these genera, 
the cement escajjes liom the borders of the lower side of 
the disc or peuidtimate segment of the antenna?, and can 
be there seen radiating out like spokes, which af .their 
ends divide into finer and finer branclics, till a uniform 
sheet of cement is foraied, fastening the antenna? and 
the adjoining part of the peduncle down to the surface of 
attachment. Jin Dichclaspis Wancickii and Scalpellum 
Peronii, the cement, or part at least, comes out of the 
ultimate segment of the antenna?, in the shape of one tube, 
witliin another tidie of considerable diameter and length. 
In Scalpellvm'vulpare, and probably in some of the other 
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species, wliicli live attaclied to corallines, the cement 
soon ceases to (lehoncli from tlie antennae, hut instead, 

' burstsi through a row of oi’ifices on tlic rostral margin of 
the iiednnclo (PI. IX, fig. 7), by whkh means this margin 
is symmetrically fastened down to the dcli(‘ate, horny 
branches of the zoo|)hytc. In Pollicipcs, the two cement- 
dnets, cither together or separately (PI. IX, fig. 2, 2 n'), 
wind about the bottom of the peduncle in the most 
tortuous course, at each bend pouring out cement through 
a hole in the membrane of the peduncle. In Ibla the 
lower part of the peduncle is internally filled by e(;ment, 
and thus rendei'od rigid. In Lepm ftmciciilriris a vesicular 
ball of cement surrounding the [)edunele is thus formed 
(PI. I, fig. Gj, and serves as a float ! All these curious, 
s})ecial adaptations are described under llie respective 
genera. How the cement forces its way throiigh the 
antenii.T, and often through apertures in the thick mem- 
brane of th() peduncle, 1 do not xuiderstand. I do not 
believe, though some ap])carancos favoured the notion, 
that the duct itself debouches and divides, at least this 
is not the case in Goronula, but oidy that the internal 
chord of cellular matter thus acts and spreads itself out ; 
nor do I understand how, when the anteniiiC and imme- 
diately adjoining parts are once cemented down, any more 
cement can escape ; yet this must take place, as may bo 
inferred from the breadth f)f the ecraented, terminal por- 
tion of the poduncle in Lepas and Couchoderma; and 
from the often active condition in old individuals of the 
cementing organs. 

I Jinve entered on this subject at some length, (and 1 
wish i had space for more illustrations,) from its otha ing, 
perhaps, the most curious point in the natural history of 
the Cirripedia. It is the one chief character of the Sub- 
class. I am well aware how extremely ^improbaljlc it 
must appear, that part of an ovarian tube shonld be con- 
verted into a gland, in which cellular matter is modified, so 
that instead of aiding in the development of new beings, 
it forms itself into a tissue or substance, w'hich leaves the 
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body* in order to fasten it to a foreign support. But on 
no other view can tlie structure, clearly seen by me both 
in the mature CiiTi{)erlo and in the larva, be explained, 
and I feel no hesitation in advancing it. I may* here 
venture to quote the substance of a remark marie by ih’o- 
fessor Owen, when 1 communicated to him the foregoin'g 
facts, namely, that there was a new prohhnn to solve, 
— new work to perforin, — to attach permanently a crus- 
tacean to a foreign body ; and that hence no one could, 
a j/riori, tell by what singular and novel means this would 
be effected. 

Filaiiicntari/ yippettdmjes. — These have generally been 
considered to act as branchim ; they occur at the bases of 
the first pair of cirri in Ijcpas, Alepas, Conchodenna, 
and in three species of Pollicijics ; in Conchodenna there 
are similar appendages attached to the pedicels of the 
cirii (PI. IX, hg. 4,^ — ; and in the above three species 
of Pollicijjes there is a double row of them on the jirosoma : 
their numbers differ in different species (in some there 
being none) of the same genus, and even in difierent indi- 
vidiuds of the same species ; they arc entirely absent in 
the majority of the genera. These facts would indicate 
that they arc not of high functional importance ; and they 
seem so generally occupied by testes (PI. iv, fig. 5), that 
I suspect their function is quite as much to give room 
for the development of these glands, as to serve for 
respiratory purposes. With the exception of the four 
above-named genera, the mere surface of the body and 
of the sack must be sufficient for respiration ; in (hneho- 
derma aurita the two great expansions of surface, afforded 
by the folded, tubidar, ear-like projections, aid, as I 
believe, towards this end. 

* The protrusion of tlic egg-bearing pouches in Cyclops and its kindred 
genora, outside tli^ body, oilers ii I'eeblc analogy with what takes place in 
Cirripedes. iVofetisor Allman ('Annals of Natural History/ vol. xx, p. 7,) 
who has attended to the subject, says that the external e^^g-hearing poudies 
are “ a portion of the membrane oi the true ovaries if the membrane of 
these nouclics had been specially made adhesive, the analogy would have 
been closer. 
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The shape of the body varies, owing to the greater or less 
development of the lower part of the prosoma, the greater 
or less distance of the first from the second pair of cini, 
and of the mouth from the adductor scutorum muscle, 
(PI. IX, fig. 4, and PI. IV, Sa'). Iii all the genera, the body 
its much flattened. I may here mention a few particulars 
about the muscular system. One of the largest muscular 
masses is formed by the adductor scutorum, and by the 
muscles which surround in a dotible layer (the fasciae 
being oblicpic to each other) the whole of the upper part 
of the prosoma. Prom under the adductor, a pair of 
delicate muscles runs to the basal edge of the labruni, so 
as to retract the whole mouth, and two other pair to the 
integument between the mouth and the adductor, so as 
to fold it : again, there are other delicate muscles in some 
(for instance in Lepas HiHii) if not in all the Lepadidae, 
crossing each other in the most singular loops, and serving 
apparently to fold the membrane between the occludent 
edges of the scuta. Within the prosoma there is a strong 
adductor muscle, running straight from side to side, for 
the purpose, as it ,np[)ear8, of flattening the body. The 
thorax, on the dorsal and ventral surfaces, is well fur- 
nished with straight and oblicpie muscles (without strim), 
which straighten and curl up this part of the body. The 
muscles running into the pedicels of the cu-ri, cross each 
other on the ventral surface of the thorax ; the muscles 
within the rjimi arc attfiched to the upper segments of 
the j)edicels. Pinally, I may remark that the whole of the 
body and the cirri are capable of many diversified move- 
ments. 

Afouth . — This is prominent, and almost probosci- 
forraed (PJ. IX, fig. 4 //), and in the abnormal Anclasnia 
(PI. IV, fig. 2 d), quite probocciformed, — such, also, was 
its character in the larval condition. In outline, it is either 
sub-triangular, or oval with the longer axife transverse *, the 
whole is capable, as well as the separate organs, of con- 
siderable movement, as I have seen in living sessile 
Cirripedcs. It is composed (Tab. V, fig. 2) of a labrum. 
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swollen or Imllate, often to such an extent as to e(|ual 
in its longitudinal axis the re«t of the nioiith ; of palpi 
soldered to the labruiii ; of luaiidibles, niaxilhe, and outer 
inaxillie, the latter serving as a lower lip. These organs 
have only their upper segments free, but tlicre &ro traces, 
clearly seen in the inandibles (PI. X, fig. 1, a, b'), of their 
being formed of tliree segments. The two lower seg- 
ments are laterally united, and o])en into each otlier, the 
prominence' of the mouth being thus caused: this condi- 
tion apj)ears to me curious, and is, to a certain limited 
extent, intermediate between those articulated animals 
which have their troj)hi soldca'ed into a proboscis, and 
those furnished with entirely free masticatory or prehensile 
organs. The palj)i adhere to the corners of the labrum ; 
and 1 call them palpi only from seeing that they spring 
lat(U’ally from above the uj)per artieidation of the man- 
dibles. 4'hc prominence of the uioutli, measured from 
the basal fold by which the whole is separated from the 
body, is mueh greater on the half formed by the labrum 
and inandil)les, than on the otlier half facing the cirri. 
'i1ie troplii suiTouiid a cavity — the, snjira-cesopliageal 
ca\ ity — ill the middle of which, between the mandibles 
is seated the orifice of the oesophagus. ^Ihe lesojihagus 
is surrounded by long, fine, iniiscniar fascia:, radiating in 
all directions, opjjosing the constrictor muscles, ami is 
cajiable of violent swallowing moYements, — constrietion 
after constrietion being seen to run do\vn its whole 
course : there arc also some fine muscles attached to the 
membrane forming the snpra-cesojdiageal cavity. The 
troplii serve merely for the prehension of prey, and not 
for mastication. 

The Labrum y ns stated, is always bullate or swollen ; 
and sometimes the upper exterior part forms, as in 
Ibla (i^l. IV, fig. 8 r/, c), and Dichelaspis, an overlianging 
blunt point. The object, I suspect, of this bulJate form 
is to give, in the upper part, attachment to longer mnscles 
rmmiiig to the lateral surfaces of the mandibles, and 
lower down to the a^sophagus. Tlie crest close over the 
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siipra-oesophagcal cavity, is generally furnished with small, 
often bead-like teeth. The Faipi arc small, their apices 

• ne\'cr, actually touching each other ; they arc more or 
less blunt, not differing ninch in ^haj)e in the different 
genera (P1‘ X, figs. G to 8), and clothed with spines. They 
afo not capable of moveincnt ; their function seems to be 
to prevent ps'cy, brought by the cirri, escaping over the 
labrum ; 1 infer this from finding in Anelasma and in 
the male of Ibla, which have the cirri functionless, that 
the ])alpi are rudimentary. 

The MamlihhH (W. X, figs. 1—5) have from two to 
ten strong teeth in a single row ; where the number 
exceeds five, sev(!ral of the teeth are small; the in- 
ferior angle is generally pectinated with line spines; 
in Lithotrya (fig. 3), the interspaces b(!tween the teeth are 
also pectinated. In the same individual there is liot un- 
frc([uently one tooth, more or l(!ss, on opposite sides of 
the mouth. Internally, the mandibles are furnished on 
their outer and inner sides with several ligamentous 
apochiines, (in Ijithotrya roughened with points (I’l. X, 
fig. 2), for the attachment of the muscles ; of those (fig. 1), 
there is a chief depressor and elevator, attached at their 
lower ends to near the basal fold of the mouth, and a 
lateral muscle, attached to the broad basal end of the palpi, 
and .serving, apparently, to oppose the edge of mandible to 
mandible, ^i’hc Maanlla! in the different genera (PI. X, 
tigs. 9 to 15) differ considerably in outline ; they arc gene- 
rally about half the size of the mandibles ; at the upper 
corner, there are always two or three spines larger than 

• the others, and often separated from them by a notch ; 
the rest of the spinose edge is straight, or irregular, or 
step-formed, or with the lowest part projecting, or with 
one or two narrow prominences* bearing fine spines. All 
these sjnnes, quite differently from the teeth of the man- 
dibles, are articulated on the edge of the organ, and stand 
in a double row. At a point corresponding with the 
upper articulation of the mandibles, a long, thin, narrow, 
rigid apodeme, projects inwards (fig. 10), and running 
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down nearly parallel to the thin, outer, flexible membrane 
of the mouth, is attached to tlic corium, and thus serves as 
a support to the whole organ. This apodeme is embedded ■ 
in muscles (PI. X, fig. 1 0) ; thei’C arc otlicr large ratiscles 
attached to the inner side of the organ, and again otliers 
running laterally tow’ards the mandibles. The apodeme, 
of course, is moulted with the integuments of the mouth. 
The Outer Maxilla: (I’l. X, figs. 10, 17) serve as a lower 
lip ; they are thicher than the other trophi ; they have 
their inner siufaces clothed with spines, sometimes divided 
into an upper and lower group, and occasionally separated 
by a deep notch : there arc often long bristles outside. 
They are furnished with at least two muscles ; in sessile 
Cirripcdcs I have seen that they arc capable of a rapid 
to and fro movement, and I have no doubt that their 
function is to brush any small creature, caught by the 
cirri, towards the maxilloe, winch are well adapted to aid 
in securing the prey, and to hand it over to the mandibles, 
by them to bo forced down the oesophagus. On the ex- 
terior face of the outer ma.\illa;, above a trace of an upper 
articulation, either two small orifices, or two large tubular 
projections can always be discovered ; and these, as will 
presently be mentioned, 1 believe to be olfactory organs. 

Cirri . — The five posterior pair are seated close to each 
other and eopudistant ; the first pair is generally seated at a 
little distance, and sometimes at a considerable distance 
from the second pair. The first pair is the shortest ; the 
others, proceeding backwards, increase gradually in length. 
The rami of each pair are either equal in length or slightly 
unequal : those of the first pair arc oftencst unequal. 
The number of segments in the posterior cirri is some- 
times very great ; in one species of Alepas, there were 
above sixty segments in one ramus, the other ramus being 
in this unique case (PI. X, fig. 28) small and rudimentary. 
The pedicels consist of two segments, a lower, longer, and 
upper short one (fig. 18, c, d.) -In the usual arrangement 
of the spines on the segments of the three posterior pair 
of cirri, there, arc (figs. 20, 27) from three to six pair of 
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long spines on the anterior face, with generally some 
ininiite spines (occasionally forming a tnft) intermediate 
between them : on the dorsal surface, in the uj)pcr- 
most •part of each segment, there is a tuft of short spines 
generally ‘mingled with some longer, finer ones : on the 
inner side of each segment, on the upper rim, there arc 
generally a few extremely minute and sJiort spines. From 
the increase of these latter and of the intermediate spines, 
the antoro-latcral faces of the segments of the first cirrus, 
and of the lower segments of the anterior ramus of the 
second cirrus (FI. X, fig. 26), are almost always thickly 
paved with brush-like masses of spines. The lower seg- 
ments of the anterior ramus of the third cirrus is generally, 
though not always, thus paved ; these paved segments 
arc much broader than the others. The postei’ior rami 
of the second and third cirri arc often in some' slight 
degree paved, though in other cases they resemble the 
three posterior pair of cirri. The two segments of the 
pedicels have bristles on their anterior faces, essentially 
arranged on the same plan as on the segments of the 
rami: the bristles. are generally not so symmetrically 
arranged on the pedicels of the second and third cirri, as 
on the three posterior pair. There are some exceptions 
to the foregoing general ndes : in the posterior cirri of 
Alepas cormila, there is only one pair of long spines to 
each segment (fig. 28) ; in Dichdaspis Lmoei, there arc 
eight pair; iu Lcpmfiiscicularis, in old specimens, the 
segments arc paved with a triangular brush of spines ; 
the upper segments in Pacilasma churnca support small 
oblong brushes ; and, lastly, iu Facilasma fssa (fig. 29), 
and vrfma, the spines form a single circle round each 
segment, interrupted on the two sides. These spines are 
often doubly serrated or plumose : many of them on the 
protuberant segments of the first three pair of cirri, are 
sometimes coarsely and doubly pectinatea. 

Caudal Appendages. — These are present (PI. X, 
figs. IS to 24) seated on each side of the anus, in all the 
genera, except in Coucliotlerma, Auclasma,.and Scalpellum 
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oiZ/osum ; they consist of a very small single segment, 
ilestitutc of spines in I^cpas, and spinose in Pmcilasma, 
Dichelaspis, Oxynaspis, Scalpelluin, and some species of 
J*olIiei])es ; they consist of several segments in Alepas, 
Il)la, Lithotrya, and in some species of I’ollieipeS. In the 
latter genus, some species have their eaudal ap])endages 
multiarticnlate, though so obscurely articulated, that the 
passage (fig. from several to one segment is seen to 
be easily etfected. AVhen the a])peu{lage consists of many 
articulations, it is generally about as long as the pedicel 
of the sixth cirrus; but in Iltla qiuufrimlris, it is four 
times as long. The segments are narrow, slightly flat- 
tened, much tapering; each (tig. 24) is surmounted by 
a ring of short spines, which arc generally longest on 
the apex of the terminal segment. 1 coidd never trace 
muscles into these appendages. 

Alimentari/ Canal. — 'J’he (esophagus is of eonsidend^lc 
length : it is formed of strong, transparent, much fokhal 
memliranc, continuous with the outer integuments, and 
moult(!d Avith them : it is surrounded by corimn, and as 
already stated, by numerous muscles ; at its loAvcr end it 
expands into a bell, with the edges reflexed, and soiuc- 
tinu's sinuous ; this bell lies Avithin the stomach, and 
keeps the upper broad end expanded. According to the 
less or greater distance of the mouth from the adductor 
muscle, the aisophagus runs in a mox’c or less parallel 
course to the abdominal surface between the first and suc- 
ceeding pairs of cirri, and enters the stomach more or less 
oblic|ucly. In Ibla alone, it passes exteriorly to, and 
over the adductor scutorum muscle. The stomach lies 
in a much curved, almost doubled course ; it is often a 
little constricted where most bent ; it is broadest at the 
upper end, and here, in Lepas and Conchodenna, there 
are some deep branching caeca; in the latter of these 
two genera, the Avhole surface is, in addition, pitted in 
transverse lines. The stomach is coated by small, 
opaque, pulpy, slightly arborescent glands, believed to be 
hepatic; these. are arranged in longitudinal lines, in all 
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the genci’a, except in Alcpas, in wliich they are transverse 
and reticulated : the whole stomach is thus coated. There 
■ is, also, a coating of excessively delicate, longitudinal and 
transverse muscles without striaj. ‘The rectum varies in 
length, extending inwards from the anus to between the 
bases of the second and fifth pair of cirri : it is narrow, 
and formed of much folded transparent membrane, re- 
sembling the aisophagus, continuous with the outer 
integuments, with ivhich it is periodically moulted. The 
anus is a small longitudinar slit, in the triangular piece of 
membrane representing the abdomen, let in between the 
last thoracic tergal arches, as already mentioned under the 
head of the Metamorphoses ; it lies almost betiveen the 
caudal appendages, and opens on the dorsal siu’facc. 
Within the stomach, there can generally be plainly seem, 
in accordance with the period of digestion when the speci- 
men was taken, a thin, yet strong, perfectly transparent 
e])ithclial membrane, not exhibiting under the highest 
power of the microscope any structure : it enters the 
branching ca;ca, and extends from the edge of the bell 
of the oesophagus h) the commencement of the closed 
rectum, and consequently terminates in a point : it con- 
sists of chitine, like the outer integuments of the animal, 
and by placing the whole body in caustic potash, I have 
dissolved the outer coats of the stomach, and seen the 
bag open at its upper end, perfectly preserved, floating 
in the middle, of the body, and full of the debris of the 
food. Tn most of the specimens which I have examined, 
preserved in spirits of wine, this epithelial lining was some 
little, way distant and separate from the coats of the 
stomach ; and hence was thought by M. Martin St. Angc 
to be a distinct organ, like the closed tube in certain 
Annelids. Occasionally, I have seen one imperfect epi- 
thelial bag or tube within another and lajer-fonncd one. 
Digestion seems to goon at the same rate throughout the 
whole length of the stomach ; if there be any difference, 
the least digested portions lie in the lower and narrower 
part. The prey, consisting generally of erustacea, infu- 
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soria, minute spiral univalves, and often of the larva? of 
Cirripcdcs, is not triturated : when tlie nutritious juices 
have been absorbed, the rcjectaincuta arc cast out through 
the anus, all kept together in the epithelial bag, which is 
excluded like a model of tlie whole stomach,' with the 
exception of that part coated by the bell of the ccsophagus. 
I have sometimes thought that the bag was formed so 
strong, for the sake of thus carrying out the excrement 
entire, so as not to befoul the sack. I believe Lepas can 
throw up food by its oesophagus ; at least, I found in one 
case, many half-iUfjeded small Crustaceans in the sack, 
and others of the same kind in the stomach. 

Circulnfory St/stem. — I can add hardly anything to 
what little has been given by M. Martin St. Angc : like 
others, I have failed, as yet, in discovering a heart. The 
whole body is permeated by channels, which have not 
any proper coat : tliere is one main channel along the 
ventral surface of the thorax, dividing and suiTounding 
the mouth, and giving out branches which enter the inner 
of the two channels in each cirrus : as Burmcister has 
shown, there are also two channels m the penis. There 
are two dorso-lateral channels in the prosoma, which arc 
in direct connection with the great main channel, running 
down the rostral {i. e., ventral) side of the peduncle. This 
latter main channel branches out in the lower part, and 
transmits the fluid through the ovarian tubes, whence, I 
believe, it flows upwards and round the sack, re-entering 
the body near the sides of the adductor scutorum muscle. 
The main rostral channel (or artery?) in the uppermost 
part of the peduncle, has a depending curtain, which, I 
think, must act as a valve, so as to prevent the circulating 
fluid regurgitating into the auimaTs body during the con- 
tractions of the peduncle. - 

Nervous System and Organs of Sense. — In most of the 
genera, there are six main ganglia, namely, the supra- 
oesophageal, and five thoradic ganglia ; but in FoUicipes 
mitella there arc only four thoracic gangha. Of these, 
the first thoracic or infra-ocsophageal ganglion is con- 
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sidcrably the largest and most massive ; it is squarish, 
or oval,' or licart-shapcd ; it presents no trace of being 
■•formed by the union of two lateral ganglia. Two great 
nerve? spring from its under side (a^, represented in the 
woodcut ofi page 49, by dotted lines), and run straight 
down amongst the viscera in the prosoma : these nerves 
are about as large as those forming the collar and those 
running to the second ganglion ; hence, six great nerves 
meet here, two in front, two behind, and two on the 
under side. At tlie anterior end, over the junction Avith 
the collar chord, three equal-sized nerves rise on each side, 
with a fourth, smaller one, outside; these go to the 
troplii and to the two olfactory sacks. At the posterior 
eml, on each side, a pair of nerves branch out rectangu- 
larly, one of which («,) goes to the first cirrus, and there 
divides into two branches; of these, the upper rims up 
the cirrus, and the lower one downwards. The other 
nerve (<^), proceeding on each side from this first thoracic 
ganglion, runs to the muscles beneath the basal articula- 
tion of the first cirrus. The collar surrounding the ceso- 
phagiis is generally ‘Very long, sometimes equalling the 
whole thoracic chord ; at a middle point, a siuiill branch 
is sent off, and at the anterior end (c, c), close to the 
supra-ccsophageal ganglia, double or treble fine bi’anches 
run to the true ovaria, lying close to the upper end of the 
stomach. The four (or only three) other thoracic ganglia, 
when viewed as transparent bodies, are seen to be solid ; 
but in some of the genera, as in Conchoderma, the outline 
plainly shows, that each consists of a lateral pair fused 
together. The second thoracic ganglion (n) is rather 
small; it is either close to the first, as in PoUicipcs 
milella and Le 2 )as fascicularis, or far distant, as in Ibla. 
The third (c) and fourth arc of about the same size with 
the second : these three ganglia send large branches to 
the second, third, and fourth pair of cirri : other minute 
branches spring from thcii’ under sides, and from the 
intermediate double chords. 'I’hc fifth ganglion is larger 
and longer than the tluee preceding ones, ^nd gives off 
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nerves to the fifth and sixtli pair of cirri ; it is clearly 
formed by the union of the fifth, mth what ought to have 
formed a sixth ganglion. 'I’he two nerves going..to the 
sixth cirrus give off on their inner sides, each a great 
branch to the penis. In PoUicipes miiclla, in winch 
there are only four instead of five thoracic ganglia, it is 
evident from the outline and position of tlie nerves going 
to tlic fourth pair of cirri, that the fourth ganglion is 
fused into the fifth, itself, as we have just seen, nor- 
mally composed of two consecutive ganglia. In this 
Pollicipes there is other evidence of concentration in 
the nervous system, for none of the ganglia show signs 
of being formed of lateral pairs; the second is close to 
the first; and the abdominal double chord is in 1 ) 311 ; 
separated by a mere cleft ; lastly, as we shall immedi- 
ately see, the same remark is applicable to the snpra- 
oeso))hagcal ganglia. 

The latter (n) alone remain to be described ; they 
present far more diversity in shape than do the thoracic 
ganglia ; they arc almost always seen in outline to be 
laterally distinct, and usually resemble two pears with 
their tapering ends cut off and united ; in a transverse 
line they are as long as the infra-oosopliageal ganglion, 
hut arc much less massive. In Lepm fmnviilnriis (n), 
they arc pear-shaj)ed ; in Pollicipes miiclla they are 
globular, and separated by a third globular ganglion, 
which I believe is the ophthalmic ganglion, presently 
to be described; in Pollicipes spimsus, however, the 
ophthalmic ganglion is, as usual, placed in advance of 
th.c supra-ocsophageal ganglion, which latter, in this one 
species, shows no sign of being formed of a lateral pair 
fused together. In Alcpas cormita the supra-ocsophageal 
ganglion consists of two (piitc distinct ganglia, elongated 
in the longitudinal axis of the body, and separated from 
each other by the whole width of the mouth ; the chord 
which unites them is of the samo thickness as the rest of 
the collar. In all the genera, from the front of each 
of the two supra-cosophageal ganglia, a pair of nerves, 
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(/>/>) united and toffctlicr as large as the collar nerve, 
rises, and can be tracked running uubranclied, in a nearly 
'straight line, for a length equalling the whole rest of the 
nervoiTs chord, so as to snjiply the peduncle and the inside 
of the capitidum or sack. j\.t the inner ends of these two 
same ganglia, from a central jioint where they are united, 
a little central branch runs in front to the adductor 
scutorurn and other adjoining muscles ; and still smaller 
fibrils run behind to the oisophageal niuscl(!s. 

Ophthnlmic Ganyllu and Epes . — Owing to Professor 
Leidy’s* discovery of eyes in a llalanns, I was led to 
look for them in the Le])adidie. bxteuding from the front 
of the two supra-fcsophageal ganglia, two chords may be 
seen in Lepas fnmcnhmH (of which a rude diagram is 
here given), to run into two small, perfectly distinct oval 



Dingram of tlin anterior portion of the nervous avstem in Lepm fnfcimh. 

A. First tlinracir or infra-ccsoplingtrul guiigiinii. B. Scroiid tlioracic. 
C. Tliird thoracie ganglion. 1). Snprsi-tcsoplingcal ganglial. 10. The wo 
oplidialniic ganglia. F. Doulilc eye. «. Nerve going to first cirrus; A, to 
the muscles below the first cirrus; c, to the sccouil cirrus; //, to the third; 

nerves running to the ovarin; /.double nerves supplying the sack 
peduncle. 


rrooeodiiigs of the Academy of Natural Sciences, Phjladclphia. No. 
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ganglia (e), which are not united by any transverse com- 
missure. From the opjwsitc ends of these two ganglia 
smaller nerves run, and, bending inwards at right angles,-' 
enter, beyond the middle, an- elongated (r), almost black, 
eye, composed of two eyes united together. Although in 
outline the eye appears single, two lenses can be distinctly 
seen at the end, directed upwards and towards the 
ganglia ; two pigmont-caj)sules can also be distinguished ; 
these are deep and cup-ibnned, and of a dark reddish- 
purple. The following measurements will show the pro- 
portions of the parts in a specimen of the Lepas fuscimlnris 
having a capitulum i'^ths of an inch in length. 


Diameter of «inglc lens . 
Oplnlialmic ganglion 


Siipra-n‘sopliagcal ganglion, I 
< rails verse or longest axis 
of both together . . J 

Snpra-eesophageal ganglion, 1 
longitndinal axis of . . J 

Infra-oisophageal ganglion, 1 
transverse axis of . J 

Infra-a‘so))liag(5al ganglion, \ 
longitudinal axis of . . J 


In Conclioderma aurita the ophthalmic ganglia are 
much .smaller, and nearer to the supra-msopliageal gan- 
glion, tlian in L. fasciciflaris. In Jlejjas coruuia the 
ophthalmic chords run towards each other from the two 
distant and separate snpra-u:.sophageal ganglia ; and the 
ophtlialmie ganglia, (instead of being cpiite separate, as in 
L. /ascicukiri-s,) arc united by their front* ends, and the 
two eyes instead *of standing some way in front, with 
nerves j umiing to tlicni, are embedded bn the double ojjh- 
tludmic ganglion ; tlic pigment-capsules bore, also., have 
the shape of mere saucers; and are joined back to back, 
with the two lenses projecting far out of them. In neither 
sex of Ibla could I perceive tliat the eye was double. In 
Follicipes spiposus. the ophthalmic • ganglion stands in 
front of the single supra-msophageal ganglion, and shows 
no sighs of being formed of a lateral pair ; the eyes them- 
selves, howevci-, differently from, in all the foregoing cases, 
are, though approximate, quite distinct. • In PoUidpes 
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mitcUa I did not sco the eyes ; but the oplitlmlmic gan- 
^ glion consists, as I believe, of a single globular one, placed 
"exactlj between the two globular, supra-oesophageal gan- 
glia, all thyce being of neai'ly crpial size. Professor Lcidy 
(Iqcs not mention the ojihthahnic ganglia; hence I infer 
that ill Balanus, which is a more highly organised Cirripedc, 
they are fused into the supra-oesophageal ganglion. 

In all the genera, the double eye is seated deep within 
the body ; it is attached by fibrous tissue to the radiating 
muscles of the lowest part of the oesoiihagus, and lies 
actually on the up])cr part of the stomach ; consequently, 
a ray of light, to reacli the eye, has to pass througli the 
exterior merubrane and underlying coriuru connecting the 
two scuta, and to penetrate dccjily into the body. In 
living sessile Cirripedes, vision seems confined to the 
perception of the shadow of an object passing between 
them and the light ; they instantly perceived a hand 
passed quickly at the distance of several feet between a 
candle and the basin in which they were placed. 

As the infra-oesophageal ganglion sends nerves to the 
tropin and to the fiTrst pair of cirri, it must correspond 
to the segments, from the fourth to the ninth inclusive, 
of the archetype crustacean. The state of the supra- 
(osophagcal and ophthalmic ganglia ajipcars to me very 
interesting : I do not believe that in any mainre ordinary 
crustacean, the first or ophthalmic ganglion can be shown 
to be. distinct from the two succeeding ganglia, or to be 
itself composed of a pair laterally distinct. The ganglia, 
corresponding with the second and third scginents of the 
body, •which should norinally support two pair of antennae, 
are in the Lejiadidae united together; but laterally they 
are ^licrally distinct in outline,^ and arc actually separate 
in Alepas : the supra-cesophageal ganglion shows also its 
double nature, by giving rise to a pair of* large double 
nerves, evidently corresponding Avith the two pair of an- 
tennular nerves in ordinary crustaceans. The eiiibryonic 
condition of the whole supra-cesophageal portion of the 
nervous system in the Lepadidse, correspdnds ivith the 
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rudimentary state of the only organ of sense supplied by 
it, namely, the eye, which iit size and general appear- 
ance has retrograded to the state in which it vas in, 
during the first stage of ilcvelopmcnt of the larta; — I 
have used the term embryonic, because, in the embryos ,of 
ordinaiy Crustacea, all the ganglia are at first longitudi- 
nally distinct, and laterally <iuitc separate. 'I'he (;onclusion 
at uliich we before arrived from studying the metamor- 
phoses, namely, that the whole peduncle and capitulum 
consisted of the first three segments of the head, is beauti- 
fully sup2)ortcd by the stiaicture of the nci'vous system, 
in which these j)arts arc seen to be supplied witli nerves 
exclusively from the supra-ocsophageal ganglion : now in 
ordinary Crustacea the supra-o'sophageal ganglion scuds 
nerves to the eyes and the two pair of anteume correspond- 
ing, as is known by embryological dissections, to the first 
throe segments of the body. Moreover, it is asserted that 
the cai'apacc which covers the thorax in Crustacea, is not 
formed by the development of the first segment ; and this, 
likewis(;, may be inferred to be the case with the pe- 
duncle and ca[)itulum in the I/cpitdidie, as the nerves 
of the ophthalmic ganglia go exclusively to the eyes. 
Finally, I may remaj-k that in Pollicipes, looking to the 
whole nervous system, the state of concentration nearly 
equals that in certain macrourous decapod crustaceans, 
for instance the Jstacus marinus, of which a figure is given 
by Milne Fdwards. 

Olfactory Oryum . — In the outer maxillae, at their bases 
where united together, but above the basal fold separat- 
ing the mouth from the body, there are, in all the ‘genera, 
a pair of orifices (PI. X, fig. 10) ; these are sometimes 
seated on a slight prominence, as in Lithotrya, or on the 
summit of flattened tubes (PI. X, fig. 17), projecting up- 
wards and tqjvards each other, as in Ibla, Scalpellum, 
and Pollicipes. In Ibla these tubular projections rise from 
almost between the outer and inner inaxillse. It is impos- 
sible to behold these organs, and doubt that they aie of 
high functional importance to the animal. The orifice leads 
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into a deep sack lined by pnlpy eorimn, and closed at the 
bottom. The onter integnment is inflected inwards, (hence 
* ])eriodically moulted,) and becoming of excessive tenuity, 
runs t(5 near the bottom of the sack,* where it ends in an 
oj)cn tube: ’so excessively thin is this inflected membrane, 
that, until examining Anclasma, 1 was not (piite certain 
that I was right in believing that the outer integument 
did not extend ove r the whole bottom. I several times 
saw a nerve of considerable size entering and blending 
into a pidpy layer at the bottom of the sack of eorimn ; 
but I foiled in triicing to which of the three pair of 
nerves, springing from the front end of the infra-ccsopha- 
geal ganglion, it joined. I can hardly avoid concluding, 
that this sack, with its iiiikcd bottom, is an organ 

of sense; and, considering that the outer maxilla) serve 
to carry the ])rey entangled by tlie cirri towards the 
maxilla) and mandibles, the position seems so admirably 
adajrtcd for an olfactory organ, whereby tlic animal could 
at once perceive the nature of any floating object thus 
caught, that 1 have ventured jn’ovisionally to designate 
the two orifices and Sticks as olfactory. 

AcouhUc (?) Orf/om . — A little way beneath the basal 
articulation of the first cirrus (1*1. IX, fig. Ad, and PI. IV, 
fig. 3c), on each side, there maj^be seen a slight swelling, 
and on the under side of this, a transverse slit-like orifice, 
^th of an inch in length in Conchoderma, l)Ut often only 
half that size. • In Ibla this orifice is seated lower down 
(1*1. IV, fig. 8«', c), between the bases of the first and 
second cirri, which arc here far apart ; in Alepm coruuta 
it is .jllaced rather nearer to the adductor scutorum 
muscle,’ namely, beneath the mandibles. The orifice leads 
into a rather ileep and wide meatus ; the external integu- 
ment is turned in for a short dilitance, widening a little, 
and then ends abi-uptly. The meatus, enlarging upwards, 
is lined by thick imljiy corium, and is closed at the upper 
end ; from its summit is susjicnded a flattened sack of 
singular and different shapes in the different genera. 
This, the so-called acoustic sack of Conclmkrma viryata. 



54 


LEPAD1U.E. 


is figured PI. IX, fig. 6. The deep and wide notch faces 
towards the posterior end of the animal ; the inferior lobe, 
thus almost cut off, is flattened in a diftercnt phiKe from' 
the upper part ; the iobc is lodged in a little pouch*of cor- 
responding form, leading from the open meatus in which 
the upper part is included. In Couchoderma avrita, the 
top of the acoustic sack is narrower and more constricted, 
the whole more rounded, and the lobe more turned down. 
In Lepm fcm icularu the notch is not so dee]) or wide, 
and the lobe larger. In Iblu Cumivfjii the sack is of the 
shape of a vase, with one corner folded over. In Scal- 
peUum vu/pure it is small, oval, with the lower end much 
j)ushed in, and fiiniished with a little crest. Ijastly, in 
Pollicipes ruitclla it is simply oval. In all cases the sack 
is empty, or contains only a little pulpy matter: it 
consists of brownish, thick, and remarkably elastic tissue, 
foiTued, ap})arently, of transverse little ])ijlars, becoming 
fibrous on the outside, and with their inner ends a[)poar- 
ing like hyaline j)oints. The mouth of the acoustic sack 
(removed in t he drawing) is closed by a tender diaphragm, 
through which I saw w'hat I belicte was a modcrately- 
•sized nerve enter; I have not yet succeeded in tracing 
this nerve. The first pair of cirri seen), to a certain ex- 
tent, to sen'c as antennae, and therefore the j)osition of an 
acoustic oigan at their bases, is analogous to what takes 
place in Crustacea; but there are not here any otolites, 
or the siliceous particles and haii’s, as described by Dr. 
Farre, in that class. Nevertheless, the sack is so highly 
elastic, and its suspension in a meatus freely open to the 
water, seems so xvell adapted for an acoustic organ, that 
I have provisionally thus called it. In the larva, as I 
have shown, a pouch, certainly serving for some sense, 

I believe for hearing, ‘is seated in quite a difterent 
position at tlje anterior end of the carapace. I may 
mention that I found sessile Cirripedcs very sensitive of 
vibrations in objects adjoining them, though not, appa- 
rently, of noises in the air or water. In a group of 
specimens, I ‘could not touch one even most delicately 
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with a needle, without all tlie adjoining ones in- 
stantly w'ithdrawiug their cirri; it made no difference 
• if tha one touched had its operculum already closed and 
nioticftdess. • 

lleproductlvc Sydem, — Male. Organs. — All the Cirri- 
pedia which I have hitherto examined, with the exception 
of certain species of Ihia and Scal|)cllum, arc herma- 
phrodite or bisexual.* I shall so fully describe the 
sexual relations of the several species of these two genera, 
under their respective headings, and at the end of the 
genus of Scalpelhnn, that I will not here give even an 
abstract of the grounds on whicli my firm belief is based, 
that the masculine [)owcrof certain hermaphrodite species 
of ll)la and Scalpellnm, is rendered more efficient by 
certain ])arasitic mal(;s, Avhich, from their not pairing, 
iTs in all hitherto known cases, with females, but with 
hermaphrodites, I have designated CAmpleiueulal Malen. 

The male organs have been well described by 
M. Martin St. Ange, whoso observations have since been 
confirmed by R. Wagiter.f The testes are small, 
often Icaden-colom’Cd, either pear or finger-shaped, or 
branched like club-moss, — these several forms sometimes 
occurring in the same individual ; they coat the stom.ach, 
enter the pedicels, and even the basal segments of the 
rami of the cirri, and in some genera occupy certain 


^ I am comp(‘,lk?(l to tliftcr greatly from tlio account given by Prof 
Sieenstrup of the reproiliiciivc system in the Cirri|)ediji, in his ‘ Uiitersucliiiu- 
geu iiber (las Vorkouiiueii dcs llcrmaphroditisinus/ eh. v, iSdO; — a translation 
of which I have seen, owing to tJic great kindness of Mr. Busk. ]Mr. Goodsir 
has descriljcd (Midin. Wow Phil. Journal/ July ISIH,) what he considers the 
male oY .Bahimis ; but, 1 have seen this same parasitic creature charged with 
ova, including larvm! Prom the resemblance of tlie larvie to tlic little 
crustacean described by Mr. Goodsir, in the same paper, as a distinct parasite, 
1 believe the hitter to be the male of his lo-called male Balauus, and that all 
belong to tlm same species, allied to Bopyrus. This genus, as is well known, 
is parasitic on other Crustacea; and it is a rather interesting fact thus to 
find, that this new parasite which is allied to Bopyrus, in structure, is like- 
wise allied to it in habits, living attached to Cirri pcdi.i, a sub-class of the 
Crustacea. 

f In ‘ Muller’s Archiv,’ 1831, p. 407. I have alreaciy several times 
referred to M. Martin St. Ange’s excellent Memoir, read before tlie Academy 
of Sciences, and subsequently, in 1835, published separately. 
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swellings on the thorax and prosonia, and in others the tila- 
nientary appendages : the testes seen in the apex in oiu; ol' 
these appendages in Conchoth'rina, is represented in IM. IX, 
tig. 5. Tlie two vesieulu! seininales are very large ; they 
lie along the abdominal surface of the thoi*ax, and gene- 
rally (but not ill some species of Sealjiellum) enter the 
prosoma, where their liroad ends are often reflexed ; h(;re 
the branched vessels leading from the testes enter. The 
inembranc of the vesiciilai seminales is formed of circular 
fibres ; and is, I jiresume, eontraetile, for 1 have semi tlie 
spermatozoa exjielled with force from the cut end of a 
living specimen. The two canals leading from the vesi- 
ciilae generally unite in a single duct at the base of the 
penis; lint in hnlf-way up it. Thepro- 

bosciformed penis, except in certain sjiecies of Scalpellum, 
is very long ; it is capable of the most varied movements ; 
it is genm’ally hairy, esjiccially at the end ; it is sujiporteil 
on a straight nnarticiilated basis, which in Jbla qnudri- 
falfis alone (PI. IV, tig. 9«), is of considerable length ; 
in this species, the upper jiar^ is seen to be as plainly 
articulated as one of the cirri; in Alepas, the articula- 
tions arc somewhat less plain, and in the other genera, 
the organ can be said only to be finely ringed, but these 
rings no doubt are in fact obscure articulations. In the 
females of JUa Cumbipi and Scalpellum ornalim, there 
is, of course, no penis. 

Female Orpami. — M. Martin St. Ange has described 
how the peduncle* is gorged with an inextricable mass 
of branching ovarian tubes, tilled with gramilar matter 
and immature ova. In Conchodernia and Alepas, the 
ovarian tubes run up in a single plane (PI. IX, tig. 3,) 
between the two folds of coriuni round the sack. Here 
the develoj)incnt of the 'ova can be well followed : a 
minute point tp'st branches out from one of the tubes; its 

* T may hen; mcuf.ion, that iii'all sessile Cirripedes, the ovarian bmneliiii" 

* 'd)cs lie bi'twceii the calean;()us or mciiibraiious basis and tlic inner basal 
lining of the sack, and to a ctntaln liei^ht upwards round the sack : the true 
ovaria and the two 4.lnf:ts occupy the same position as in the .Lepadidsc. 



REPRODUCTIVE SYSTEM. 


57 


head then enlarges, like tlie bnd of a tulip on a footstalk ; 
becomes globular; shows traces of dividing, and at last 
sidits.into three, four, or five egg-shaped balls, which 
finall;^ separate as perfect ova. Within the peduncle, 
the ovarian tubes branch out in all directions, and within 
the footstalks of the branches (diffei’cntly from what 
takes place round the sack), ova are developed, as well 
as at their ends. Close together, along the rostral 
{/. !>., ventral) edge of the peduncle, two nearly straight, 
main ovarian tubes or ducts may lie detected, which do 
not give out jiny branches till about half way down the 
jieduncle, Avhere tlusy sidxlividc into branches, which in- 
oscidate together, and give rise to the mass filling the 
peduncle, and sometimes, as we have just seen, sending up 
branches round the sack. These two main unln-anched 
ovarian ducts, followed up the peduncle, arc seen to 
enter the body of the Cirripedo (close along side the 
great double peduncular nerves), and then separating, 
they swcc]) in a large curve along each flank of the pro- 
soma, under the superficial muscles, towards the bases of 
th(! lirst })air of cirri'; and then rising up, tlicy run into 
two glandular masses. These latter rest on the upper 
edge of the stomach, and touch the cjeca were such exist ; 
they were thought by Cuviiir to be salivary glands. They 
are of an oi’ange colour, and form two, ])arallel, gut- 
formed masses, having, in Conchoderma, a great flexure, 
and generally ilividing at the end near the montii into 
a few blunt branches. I was not able to ascertain 
whether the two main ducts, coming from the jicduncle, 
expauflod to cnvehriic them, or what the precise con- 
ncctiofi was. The state of these two masses varied 
much ; sometimes the^ were hollou', ivith only their 
walls spotted with a few cellular little masses ; at other 
times they contained or rather were form#d of, niore or 
loss globular or finger-shaped aggregations of pulpy mat- 
ter; and lastly, the whole consisted of separate pointed 
little balls, each with a large inner cell, and this again 
with two or three included granules. These so closely 
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resembled, in general appearance and size, the ovigenns 
with their germinal vesicles and spots, which I have; often 
seen at the first commencement of the formation of the 
ova in the ovarian tubes in the peduncle, that I cannot 
doubt that such is their nature. Hence I conclude, 
that these two gut-formed masses are the true ovaria, 
I may add, that several times I have seen in the two 
long, unbranclicd ducts, connecting tla; true ovaria and the 
ovarian tubes in the peduncle, pellets of orange-coloui’ed 
cellular matter (/. e., ovigenns) forming at short intervals 
little enlargements in the ducts, and a])parcntly travelling 
into the peduncle. 

The structure here described is quite comformable with 
that which we have seen in the larva ; in the latter, two 
gut-formed masses of equal thickness c.vteiulcd from the 
cmeaof the stomach to within the future peduncle, where 
the cement-ducts entered them, and where, after a short 
period, they were seen to expand into a mass of ovarian 
tubes. In the mature Cirripede, the cement-ducts can 
still be found united to the ovarian tubes in the middle of 
peduncle ; and the cause of the wide ^cpai’ation of the true 
ovaria and ovarian tubes, can be simply accounted for by 
the internal, almost complete intersection of the animal, 
which takes place during the last metamorphosis. 

The ova, when excluded, remain in the sack of the 
animal until the larvm are hatched ; they arc very nume- 
rous, and generally form two concave, nV)arly circular, 
leaves, whieh I liave called after Steenstrup and other 
authors, the oviyerous lamellm (PI. IV, tig. 2<i). These 
lamellae lie low down on each side of the sack : in Condio- 
derma viryaia, however, there is often only a single lamella, 
forming a deeply concave cup : in C. aitrila there ai’e gene- 
rally on each side four lamellae, one under the other. The 
ova lie in a lajj'jr from two to four deep ; and all are held 
together by a most delicate transparent membrane, which 
separately enfolds each ovum : this ineiubranc is often 
thicker and stronger round the margins of the lamellae, 
where they are*united, in a peculiar manner, presently to be 
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described, to a fold of skin, on each side of the sack : these 
two folds, I have called the ovifferousfreBna (PI. IV,fig. 2/). 

]\I.» Martin St. Angc, describes an orifice under the 
cariiuf, b^j which he supposes the wa to enter the sack ; 
this, after repeated and most careful examinations, I ven- 
ture to affirm does not exist; on the contrary, 1 have 
every reason to believe that the ova enter the sack in the 
following curious manner. Immediately before one of 
the })eriods of exuviation, the ova burst forth from the 
the ovarian tubes in the peduncle and round the sack, 
and, carried along the open circulatory channels, arc col- 
lected (by means unknown to me) beneath the chitinc- 
timic of the sack, in the corium, which is at this period 
remarkably spongy and full of cavities. The corinm 
then forms or rather (as I believe) resolves itself into the 
very delicate membrane separately enveloping each ovum, 
and uniting them together into two lamellae ; the corium 
having thus fur retreated, then forms under the lamella; 
the chitine-tunic of the sack, which will of course be of 
larger size than the last-formed one, now immediately to 
be moulted with thfi other integuments of the body. As 
soon as this exuviation is effected, the tender ova, united 
into two lamella;, and adhering, as yet, to the bottom 
of the sack, are expos(;d : as the membranes harden, the 
lamella; become detached from the bottom of the sack, and 
are attached to the ovigerous frmna. To demonstrate this 
view, an individual should have been found, with both the 
old and new chitine tunic of the sack, and with the lamella; 
lying between them ; this, I believe, I have seen, but it 
was .before I understood the full importance of the fact : 
a great number of specimens would have to be examined 
in order to succeed again, for the changes connected with 
exuviation supervene very quickly. I have, however, 
several times found the ova so loose under the sack, as 
to be detached with a touch from the ovarian tubes ; 
and I have twice carefully examined specimens, which 
had just moulted, as shown by even the mandibles being 
flexible, in which the lamellae had not beftome united to 
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the frscna, but still adliered to the uewly;formcd chitiiie 
tunic of the sack ; in these, the ova were so tender, that 
they broke into pieces rather than be separated from the 
membrane of the lamella, itself hardly perfegtly 'deve- 
loped, for l)ulpy cellular matter adhered outside some pf 
the ova. These and other facts arc (juite inexplicable on 
any other view than that advanced. 

As the lamelke are formed without organic union 
with the parent, they would he liable to l)e washed out 
of the widely open sack of the LcpadidcC, if they had 
not been specially attached to tlu^ fnena. These fraona 
consist of a pair of more or less semicircular folds of 
skin, depending inside the sack, on each side of the point 
of attachment of the body. The fnena arc often of consi- 
derable size, but in Ibla, they are very minute; they Jirc 
formed of chitine tunic with underlying corium, like the 
rest of the sack ; on their crests, there is a row, or a set 
of circular gj*oii])s, or a bj’oad surface, covered, eitliei’ 
with minute, pointed, bead-like bodies mounted on long 
hair-like footstalks, or with statf-formed bodies on very 
short footstalks, I measured some of the bead-like bodies, 
in Lepas ansmfera, and they wcj’c — ,7~iyth of an inch in 
diameter, and the footstalks three or four times as long 
as the elongated heads. Hicse heads, of wliatever shape 
they may be, have an opaque, and, I believe, glandular 
centre ; I could not make out witli certainty an aperture 
at their ends, but, I believe, such exists, and they seem to 
secrete a substance, which hardens into a strong membrane, 
serving to unite the crest of the fnenuni to the edges of 
the lamellae In one case, this bit of membrane seemed 
formed of a woven mass of threads. These little glan- 
dular bodies, with the membrane formed by them, arc 
cast off at each exuviation, 'and new glands fonned on the 
crest of the fr|enum underneath. In some species of 
Pollicipes, (viz., P. coj'mccojjia and elecjans,) the frmna, 
though present and large, are functionless and destitute 
of the glands • I believe, they exist in this same function- 
less cniidition,siMd in rather a different position in the 
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sessile Cirripedes, and that in this family they serve as 
llranchiiK. 

'J'he above-described metliod by which Cirripedia lay 
their eggs^ namely, united together* in a common mcm- 
iM-anc, 'placed between their old outer and new imun- 
integuments, and the manner in which the lamella!, 
when thus formed, are retained for a time fastened to 
the fraiiia, and arc then cast off, appears to me \ery 
(furious. In some of the lower Crustacea, it is known, 
that the ova escape by rupturing the ovisacs formed 
l)y the protruded ovarian tubes, and this is the nearest 
analogy with which I am accpiainted. The ova are 
impregnated (as I infer from the state of the vesicula! 
seminales), when first brought into the sack, and whilst 
the membrane of the lamella) is very tender: the long 
probosciformed penis seems well ada|)ted for this cml. 
In the male of ibla Cumiiiffii, which lias not a probosci- 
formed penis, the whole flexible body, probably, performs 
the function of the jienis : in Scalpellum ornalim, however, 
the spermatozoa must be brought in by the action of the 
cirri, or of the currents produced by them. That cross im- 
pregnation may and sometimes docs take place, I infer 
from the singular case of an individual, in a group of 
llalani, in which the penis had been cut off, and had 
healed without any perforation notwithstanding which 
fact, larva) were included in the ova. 

JHwuviaimi) Rate of Growth; Size . — I have had 
occasion repeatedly to allude to the exuviation of the 
Lepadida) : with the exception of the genus Lithotrya,* in 
which’ the calcareous scales on the peduncle, together 
with the membrane connecting them, is cast off, neither 
the valves nor the membrane, uniting them, nor that 
forming the peduncle with its scales and styles, are 

• 

* The external iiitcgnineiits being nioultcd in Crustacea, but not in 
the Cirripedia, may appear, at first, an important dillereiice : but we here 
sec that non-exuviation is not universal amongst the Lepadidiu, and, on 
the other hand, according to M. Joly, (‘Annales des Sciences Naturellcs,’ 
2d series, Zoolog.), there is one true crustacean, tlie [saura cycladoides^ 
which has a persistent bivalve shell. 
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moulted; but the surface gradually disintegrates and is 
removed, perhaps somelim(;s in flakes, wliilst new and 
larger layers are formed beneath. In Scalpclluu), I as- 
certained that the neW membrane, connecting together the 
newly-formed calcified rims under the valves of the capi- 
tuhmi, was formed as a fold, with the articulated spines 
which it beai's, all adpressed in certain definite directions. 
This fold of new mendjrane, when the old membrane 
splits and yields, of course expands, and thus the size of 
the capitulmn is increased. In the peduncle, lines of 
splitting can seldom be perceived, except, indeed, in the 
sub-globular, embedded, downward-growing peduncle of 
Anclasma, as described under that genus. I do not 
understand what determines the coinjflicatcd lines of 
splitting of the old membrane between the several valves 
of the capitulum, — without it be simply, that along these 
lines alone, the old membrane is not strengthened by the 
new' membrane being closely applied under it, the new 
being formed, as we have just said, in a fold, in order to 
allow of increase in size. Although, as I believe, there is 
strictly no exuviation in the outer irfcmbranes of mature 
Lepadida', it seems that narrow strips of membrane are 
cast off from betw'ccn the valves, for the few first moults, 
after the final metamorphosis of the larva. I may here 
remark that, in most sessile Cirripedes, the outside mem- 
brane connecting the operculum and shell, is regularly 
mold ted. 

The delicate tunic lining the sack, (a mere duplicature 
of that thick one, forrnii^ the outside of the capitulum, 
and generally transformedinto valves,) and the integuments 
of the whole body, arc regularly moulted. With these 
integuments, the membrane lining the oisophagus, the 
rectum, and the deep olfactory pouches, and the horny 
apodemes of ihe maxillae, arc all cast together. I have 
seen a specimen of-Lcpas, in which,, from some morbid 
adhesion, the old membrane lining one of the olfactory 
pouches had not been ' moulted, but- remained projecting 
from the orifice as a brown shrivelled scroll.' The new 
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spines on the cirri (and on the maxillye) are formed within 
the old ones ; but as they have to be a little longer than 
’the latter, and as they cannot enter these up to their 
very points^ their basal portions are^ not thus included, 
bijt arc formed, running oblicpiely across the segments 
of the cirri ; and what is curious, these same basal por- 
tions are turned inside out, like the fingers of a glove 
when hastily drawn off. After the exuviation of the old 
spines, the new spines have tlieir inverted basal portions 
drawn out from within the segments, and turned outsitle 
in, so as to assume their jiroyier positions. 

All Cirripedia grow rajhdly : the yawl of H. M. S. 
lieaffle was lowered into the water, at the Galapagos 
Archipelago, on the 16th of September, and, after an 
interval of exactly thirty-three days, was hailed in ; I 
found on her bottom, a specimen of Comhoderma virgata 
with the capitulum and j)edunelc, each half an inch in 
length, and the former ^Vths in width: tliis is half the size 
of the largest specimen 1 have seen of this species : several 
other individuals, not half the size of the above, con- 
tained numerous ovfi in their lamella;, ready to burst 
fortlu Supposing the larva of the largest specimen be- 
came attached the first day the boat was put into the water, 
we have the mctamoi'phosis, an increase of length from 
about 05, the size of the larva, to an- whole inch, and the 
laying of probably several sets of eggs, all effected in thirty- 
three days, h’poui, this rapid growth,’ repeated exuviations 
must be requisite. Mr. W. Thompson; of Belfast, kept 
twenty specimens of Balaniis haianoidcH ', a form of much 
slower ’growth,^ alive, and on the twelfth day. he found 
the twdnty-first integument, showing that all had. moulted 
once, and ’one individiial twice within this period.’ I 
may here add, that the pedunculated Cirripedes never’ 
attain so large a bulk as the sessile; Lepets anatifera is 
sometimes sixteen inches in length, but of this, the far 
greater portion consists of the peduncle, PoUicipes 
mitella is the most massive kind ; I have seen a specimen 
with a capitulum’ 2’ 3 of an inch in width. * 
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Affinities . — Consulcving tlic close affinity between the 
several genera, there an;, f conceive, no grounds for 
dividing the LepadidiC into sub-families, as has been' 
proposed by some authors, who have trusted excltisively 
to external characters. In establishing the eleven genera 
in the Lepadidio, no one ])art or set of organs affords 
sufficient diagnostic characters : the number of the valves 
is the most obviotis, and one of the most nseful charac- 
ters, but it fails when the valves are nearly rudimentary, 
and when they are numerous : the direction of their 
lines of growth is more important, and fails to be charac- 
teristic only in S(;alpclhmi ; with the same exception, tlie 
presence or absccnce of calcitied or horny scales on the 
peduncle is a good generic character, t'or this same! 
end, the shape of the scuta and carina, but not of the 
other valves, comes into play. In three geman, the pre- 
sence of filamentary appendages on the aniinal’s body is 
generic ; in Pollicipes, howcv(;r, they arc found only on 
three ont of the six species. 'I’hc number of teeth in the 
maudil)les, and the shape of the maxilla), often prove 
serviceable for this end ; as does ' more generally the 
presence of caudal appendages, and whether they l)c 
naked or spuiose, uniarticulate or multiarticulate ; in 
Pollicipes alone this part is variable, being uni- and multi- 
articulate ; and in one species of Scalpcllum they are 
absent, though present in all the others. The shape of 
the body, the absence or presence of teeth on the labrum, 
the inner edge of the outer maxilla) being notched or 
straight, the prominence of the olfactory orifices, the 
arrangement of the spines on the cim, and the number 
and form of their segments, are only of specific value. 

Comparing the pcduncidatcd and sessile Cirripedes, it is, 
I think, impossible to assign them a higher rank than that 
of Families. JThc chief difference between them consists, 
in the Lepadidm, in the presence of three layers of strimlcss 
muscles, longitudinal, transverse and oblique, continuously 
surrounding the peduncle, but not specially attached to 
the scuta and icrga ; and on the other hand, in the Bala- 
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nidoc, of five longitudinal bundles of voluntary muscles, 
with transverse striae, fixed to the scuta and terga, and 
•giving* them powers of independent movement. In the 
LepachdeC^ the lower valves, or when* such are absent, the 
membranous walls of the capitulum, move with the scuta 
and terga when opened or shut ; and the lower part of the 
capitulum is separated by a moveable peduncle from the 
surface of attachment; in the sessile Cirri])edcs, the 
lower valves are firmly united together into an immovable 
ring, fixed immovably on the surface of attachment. T 
will not compare the softer parts, such as tfie cirri and 
trophi, of. the Lepaduhe with those of the llalanidre, as 
my ('A’amination of this latter fiimily is not fully com- 
pleted : I will only remark, that there is a very close 
general resemblance, more especially with the sub-family 
Chtharualinrc. 

Geof/raphienJ Range ; Habifais, — 'I’lie Pedunculated 
Cirripedes extend over the whole world ; and most of the 
individual species have large ranges, more especially, as 
might have been expected, those attached to floating 
objects; exce])ting these latter, the greater number in- 
hal)it the ‘ warmer temperate, and tropical seas. Of 
those attached to fixed objects, or to littoral animals, 
it is rare to find more than three or four species in 
the same locality. On the shores of Euro[)e I know of 
only three, viz., a Scalpellum, Pollicipes, and Alepas. 
At Madeira (o\ving to the admirable researches of the 
Rev. R. T. Jjowe), two Pmcilasmas, a Dichelaspis, and ;m 
Oxynaspis are known. In New Zealand, there are two 
Pollicipes and an Alepas, and, jierhaps, a fourth form. 
From the Philip])ine Archipelago, in the great collection 
made by Mr. Cuming, there are a Pmcilasma, an Ibla, 
a Scalpellum, Pollicipes, and *Lithotrya. Of all the 
Lepadidae, nearly half are attached to floating objects, or 
to animals which are able to change their ])ositions ; the 
other half are generally attached to fixed organic or in- 
organic bodies, and moic fre()ueutly to the former than 
to the latter. Most of the species of Scal\lelhim are in- 
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habitants of deep water; on the otlicr hand, most of 
Pollicipcs,* of Ibla, and Lithotrya arc littoral forms. The 
species of Lithotrya have the power of excavating barrows- 
in calearemis rocks,' shells, and corals ; and the singular 
manner in which this is effected, is described under that 
genus. Anelasnia has its sub-globular peduncle deejdy 
embedded in the flesh of Northern Sharks ; and I have 
seen instances of the basal end of the peduncle of Con- 
choderma mirita, being sunk into the skin of Cetacea ; in 
tlie same way the point of the })odnncIc in the male of 
Ibla, is gclierally deeply embedded in the sack of the 
female. I believe in all these cases, the cementing sub- 
stance aflects and injures the corium or true skin of the 
animal on which the creature is j)arasitic, whilst the sur- 
rounding parts, being not injured, continue to grow 
upwards, thus causing the partial embedment of the 
Cirripedc. In the case of Anelasnia, we have growth at 
the end of the peduncle, and conseijuently downward 
pressure, and this may possibly cause absorjition to take 
place in the skin of the shark at the spot ])ressed on. 

Geological Hisiory . — Having treated this subject at 
■ length, in the volume of the PalBcontographical Society 
for 1851, 1 will not here enter on it: I will ordy remark, 
that the Lepadidm or Pedunculated Cirripedes arc much 
more ancient, according to our present state of know- 
ledge, than the Balanidao. The former seem to have 
been at their evdminant point during the Cretaceous 
Period, when many species of Scalpcllum and Polli- 
cipes, and a singidar new genus, Ijoricula, existed; 
Pollicipes is the oldest genus, having been found in the 
Lower Oolite, and, perhaps, even in the Lias. Tlfe fossil 
species do not appear to have differed widely from 
existing forms. ' 

* I am informeCi by IVfr. L. Beeve that Vollicipcn mitclla is eaten on tlic 
coast of Cliiiia; and Ellis states (‘ Pliil. Trans./ 1758) that tliis is the ease 
witJi P. cornucopia on the shores of Brittany. It is well known that the 
gigantic psittacus, on the Chilian coast, is sought after as a delicacy; 

and I am assured, by Mr. Cuming, that it deserves its reputation. 
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Lt-^pas. Lmums.* S^ystcina Natursc, ] 707- 

Anatffa. Brmjiere\\ Encyclop. Method, (dcs Vers), ]7S0. 

Anatiffiia. U /inter) ct plcruiiiquc Auctonim Anglicoruni. 

Pentalasmis. {Hill.) Leach. Journal de Physique, July, 1817. 

Pentalepas. ])e Blaimnlk. Diet, dcs Sci. Nat., 1821. 

Dostma. /. E. Gray. Annal.s of Philosophy, vol. x, 1 S25. 

ValvdB 5, approximntce : carina snrmui inter lerga 
externa, deorvun ant fared infossd nut disco externo 
terminatn : scuta subtrianguta, umbonibus ad anguJum 
rostralcm positis. 

Valves 5, approximate: carina extending. up between 
the terga, terminating downwaixls in an embedded fork, 
or in an external disc: scuta subtriangular, with their 
nmboncs at the rostral angle. 

Filaments seated beneath the basal articulation of the 
first cim ; mandibles with five teeth ; maxillae step- 
formed ; caudal appendages uniarticulate, smooth. 

List rifmt ion, — Mundane; attached to floating objects. 


Bescription. — Capitulum flattened, sub-triangnlai', 

composed of five approximate valves. The valves are 

• 

^ Linnaeus, as is well known, included under this genus both the pt'dun- 
culatcd and sessile (hrrijx’dcs. According to the rules of the British 
Association, the name Ltqias must be retained for ]jart of the genus ; and as 
the sessite division was named Balanus, by Lister and Hill, even before tlic 
invcntioiiof the binomial system, and subsequently, in 1778, by Da Costa, 
and again, in 1789, by Brngiere, there can be no question that Lepas must 
be applied to the jicdimculatcd section of the genus. In this iiislaiice it is 
particularly desirable to recur to the Liniioan name, as no other nanuj has 
Dcen generally adopted. Had not; Lister and Sir .1. Hill published bfdbre the 
binomial system, tlieir names of Aiiatifera and Peutalasi^iis would have had 
prior claims to Lepas. 

t The date of this publication is almost universally given as 1792, appa- 
rently caused by an error in the title-page of the Pirst Part, which has 
consequently been caiieclled. The First Part contains Auatifa and Balanus, 
and published in 1789. The Second Part was published in 1792, and 
has a corrected title-page for the whole volvme. 
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either moderately thick and traiishicent, or very thin and 
transparent; and hcncc, though themselves colourless, they 
are often coloured by the underlying coriurn. Their sur- 
faces are either smooth and polished, or striated, 6r fur- 
rowed, and sometimes pectinated. They arc not subje<^t 
to disintegration ; they arc generally naked, except on the 
borders, where they arc coated, and held together by 
membrane ; iii L. fascicnlaris, however, the valves arc 
covered with thin membrane, bearing very minute spines. 
The manner of growth of the valves will be best des- 
cribed under each. All the valves, even in the same 
species, are subject to considerable variation in shape, 
more especially the terga. 

These valves arc sid)-triangular in outline, 
with the basal margin straight and rather short; and 
with occludent and tergo-carinal )niu-gins more or less 
protuberant; in L. fmcicularis, however, the basal (PI. I, 
fig. 6), and occlndcnt margins arc slightly reflexed and 
prominent. A ridge, generally runs from the umbo to the 
ui)per point. Internally, there is no conspicuous pit for the 
adductor muscle ; under the umbonfcs, there is generally 
either on both valves, or only on the right-hand side 
(PI. I, fig. 1 c), a small calcareous projection or tooth, of 
variable size and sha[)e, even in the same species ; it is 
generally largest on the right-hand valve ; these teeth at 
first sight appear to foi’in a hinge, uniting the opposite 
scuta at their umbones, but this is not really the case, 
and their use appears to be only to give attachment to 
the membrane uniting the valves together, and to the 
peduncle. The bsjsal margin is internally strengthened 
by a calcified rim, more or less developed. The umbones 
(and primordial valves when distinguishable,) are seated 
at the rostral angles; during growth the basal margin 
is not added to, and the occhulcnt margin only to small 
extent ; hence the main growth of the valve is at the 
upper end, and along the carina-tergal margin. In 
L. /amcularis, however, the basal reflexed margin is 
slightly added' to beneath the umbo. 



Terga, — flat, small compared with the scuta, usually of 
an irregular (juadrilateral figure, with the two upper or 
’occhuleut margins very short, in proportion to the two 
(carinrU ayd scutal) lower mai’gins ; all the margins are 
nearly straight. The two occludent margins, generally 
meet each other at about right angles, forming a small 
triangular projection ; in L. fcmimlarh, however, the 
occludent margin is formed by a single, slightly curved line. 
The umbones (and ])rimordial valves when distinguishable) 
are not seated Jit the uppermost point, but at the angle 
where the carinal margin unites to the upper of the tw'o 
occludent margins ; during growth the terga are added 
to, both on the occludent and on the scutal nuu'gins, and 
slightly along the carinal margin ; hence their growth is 
unequally f/uagua-versa/, except at one angle of the irre- 
gular quadi'ilateral figure. 

Carina . — This is always very narrow and curved, con- 
cayc within, often caianated and barbed exteriorly ; it ex- 
tendi upwards between the terga for one half or two 
thirds of them length : at the low’er extremity it ends 
(w'ith the exception *of L. fascicnlaris), in a small fork 
(PI. I, fig. 1, a, b) rectangidarly inflected and embedded 
in the membrane, beneath the basal margin of the scuta. 
Prom comparing this lower part of the carina in L. am- 
h'alis (fig. ba), with the same pai’t in some of the sjiecies 
of the allied genus Paeilasma, it would appear that 
tlu! fork is forftied by an oblong disc, more and more 
notched at the end, and with the rim between the two 
points more or less folded backwards : conformably wdth 
this view, in very young spcciuiens of L. australis, instead 
of a large and sharp fork, there is a small disc. The only 
use of the fork appeal’s to be to give firm attachment 
to the membrane uniting the valves and peduncle. In 
L. fascicular is, instead of a fork, there is a Aroad, oblong 
disc (figs, 0, Ga), rectangularly inflected; it is much longer 
than the fork, in proportion to the upper part of the 
carina ; the ilisc is not more deeply embedded than the 
upper part. The umbo (and primordial valve when 
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distinguishable,) of the carina is seated just above the 
embedded fork (or disc in L. fasciciilaris), at the point 
wliere the intlection takes place ; hence the main growth 
of the cariJia is up\Vards, — the fork, however^ being of 
course, likewise added to at its ])oint : in L, fascicular k, 
the growth is both upwards and downwards. 

l\alunclc and AUackmcnL — The pcdiuiclc is generally 
quite smooth : though witli a high power its surface may 
be seen to be studded with minut(j beads, or larger discs, 
of yellowish and hard chitine ; in the young of L. aus- 
Ira/is, and I suspect of some other spc^cies, it is covered 
with very minute spines. The peduncle in this genus 
attains its greatest development. The cemeut-tissue de- 
bouches, I believe, only through the fuuctionless larval 
antenna*, except in one species, L./ascicularis, in 'which a 
ball of tliis substance is formed in a most peculiar manner 
round the peduncle (PI. bfig.C)), apparently for the purpose 
of serving as a float, as will be presently described. 

Size and Colour.— species of this genus arc the 
largest of the Pedunculata, with the excej)tion of some 
Pollicipes : even in the smallest species {L. /jcclinala), 

• the capitulum sometimes attains a length of about half 
an inch, 'i^he peduncle varies much in length in the 
same species; in L. anal if era y it is occasionally above a 
foot long. The colours of L, anaffera, L. JJillii, and 
L.afiscr feray are very bright and striking ; the membrane 
bordering the valves and that round the top of peduncle 
in two of the species, is of the brightest scarlet-orange ; 
the valves, owing to the under-lying coriimi, arc pale 
blueisli-grey, and the interspaces between them dark 
leaden-purple. The cirri and trophi are generally dark 
purple or lead-colour. 

Filamcntartj Appendarjes. — These arc attached to be- 
neath the basi articulation of first pair of cirri; they vary 
in the sevtaal species, from one to five or six on each 
side, the lowest being always the longest. Several of 
them ai*e occupied by testes. In L. pectinnta^ generally, 
Jiot even one* is developed. They are subject to great 
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variation in their proportional lengths, and in number, in 
the same species. These organs have generally been con- 
’ * sidereal to serve as branchia! ; I see no reason to believe 
that Micy are more especially designed for tliis end, than 
is the general surface of the body. 

Mouth . — The labrum is moderately bullatc, the longi- 
tudinal diameter of this part equalling about one third, 
or half of that of the rest of the mouth. The palpi are 
mod(!rately developed. The mandibles (PI. X, fig. 5) 
have five teeth with the inferior point cither broad, or 
very naiTow and tooth-like. The maxilhe are step-formed 
(PI. X, fig. 9) ; the first step is sometimes indistinct and 
curved ; and in L. peefinata, all the ste})s vary much, and 
arc more or less blended together. The outer maxillae 
(like those at PI. X, fig. 10), arc internally clothed con- 
tinuously with spines. The olfactory orifices, are not at all 
prominent. 

Cirri. — The first pair is placed near the second pair, 
and is of considerable length ; the second has the anterior 
ramus thicker than the posterior ramus, and the seg- 
ments brush-like ; "the segments (PI. X, fig. 20) of the 
four posterior cirri bear from four to six pair of long 
spines, with a row of small iutennediate spines : in the 
posterior cirri of L. mwtralis the lateral rim s[)ines are 
much developed ; and in tho.se of L. fmcicularis, the 
usual pairs of large spines arc lost in a broad triangular 
brush, formed by the increase of the lateral marginal, and 
intermediate spines. 

Caudal Jppendnffcs (PI. X, fig. 18^), very small, either 
blunfror jwinted, and quite destitute of spines. 

The prosoma is well developed. The stomach is sur- 
rounded ill the upper part by a circle of large branching 
caeca. The generative system is highly developed ; the 
testes coating the whole of the stomach, entering the fila- 
mentary appendages and the pedicels of tRe cirri ; .the two 
ovigerous lamellae contain a vast number of ova ; they are 
united to rather large fraena, of which the sinuous margin 
supjiorts cither a coiitiiiuous row or separate tufts of glands. 
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Distribution. The species abound over the arctic, 
temperate and tropical parts of the Atlantic, Indian and 
Pacific Oceans, and arc always, or nearly always, attached 
to floating objects, dtfad or alive. The same species? have 
enormous ranges ; in i)roof of which 1 nuiy mention that 
of the six known species, five are found nearly all over the 
world, including the British coast ; and the one not found 
on our shores, the L. australis, apj)arently inhabits the 
whole circnmlereuce of the southern ocean. 

General Tte.warhs and JJjinilies. — The first five sj)ccies 
fonn a most nat ural genus ; they arc often sufficiently diffi- 
cult to 1)0 distinguished, owing to their great varifibility. 
Tlie sixth species {L. fascicularis) didisrs to a slight 
extent in many respects from the other species, and 
has considerable claims to be geia rically separated, as 
has been proposed by Mr. Gray, under the name of 
Dosima ; but as it is identical in structure in all the 
more essential pai'ts, I have not thought fit to separate it. 
As far as extci'iial characters go, some of the speeies of 
Pmcilasnia have not stronger claims, than has L. fascicu- 
laris, to bo gencrically separated ; and I at first retained 
them altogether, but in drawing iip this generic descrip- 
tion, T found scarcely a single observation aj)plicable to 
both halves of the genus; hence I was led to separate 
L(!pas and Pmcilasma. If I had retained these two genera 
togcthei>I should have had, also, to include the species 
of Dichelaspis and Oxynaspis; and cvoe Scalpellmn 
would have been separable only by the nundjer of its 
valves ; this would obviously have been highly inconve- 
nient. Althorjgh some of the species of Pajcilasma so 
closely resemble externally the species of Lepas, yefif we 
consider their entire structure, we shall find that they arc 
sufficiently distinct; as intlircct evidence of this, I may 
remark that Cpnchoderma (as defined in this volume), 
includes two genera of most authors, and yet certainly 
cmnes, if judged by its whole organisation, nearer to 
Ticpas than does Paicilasma. 
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1. Lkpas anatifera. Tab. I. fig. 1. {var.) 

L. ANATiFEKA. TAunmus. Systcma N&turffi, 1707. 

A^NATIFA vd ANVnFEHA vcl TEXTALASMIS llKvis*, plciUmcilK' 
aucioruni. 

— ENGoyATA (!).f Conrad. Journal Acad. Nat. Sc. I’hila- 
dolpliia, vol. vii, 1837, p. ^62, PL xx, fig. 15. 

— i)EJST.\T.\ (var.) Bnujicre. ICiicyclop. Alcth. (dcs A/crs), 
1730 . 

Penta lasm is dentatgs (var.) Brown, lllust. Conch., 1*1. lii, fig. 5. 

Anatiiw Mai'tin SL Jnt/e. Mcin. siir Porgaiiisation 

dcs Cirripcdcs, 183.5. 

L. vulcis lud Icevihus aut delicate siriuUs : e duobus 
scutie, demtro soliiui dente inlenio umbonuli imtrucio; 
peditncidi parte superiare fused. 

Valves smooth, or delicately striated. Right-hand 
scutum alone furnished with an internal umbonal tooth ; 
U|)|)ermost pai’t of peduncle dark-coloured. 

Kilameuts, two on each side. 

Var. («). Fig. 1. Scuta and terga with one or more 
diagonal lines of dark greenish-brown, scpiare, slightly 
depressed marks. 

Var. {b). (Fig. 1 b.) Carina strongly barbed, 

Extrc.nicly coininou; attached to lloaiiiig timber, vessels, seaweed, bottles, 
&e., and to each other, in tlie Atlantic Ocean, Meditcrraiie.aii, VV''est Indies, 
Iiuliaii Ocean, Pliilij)piiic Archipelago, Sandwich Islands, Bass’s Straits, 
Van Diemen’s LaiAl. 

General Appearance. — Valves white, more or less 
translucent and thick, with a tinge of blueish-gi'cy, from 
the underlying coriuni ; sometimes brownish ci’eam- 
coloured, rarely with a tint of purple. Surfaces smooth, 

• 

* As this, though the commonest species, has never been defined, I give 
only a few synonyms and references, it being quite imjiossible to distinguish, 
ill any published description, this species from J. llilln of Leach ; this 
latter s])(;cics 1 recognise under this name only from having authentic spiv 
ciniens from tlic British Museum, as Leach overlooked every one of the real 
diagnostic cliaractcrs. 

f 1 have used, in eouformity with botanists, fhc mark of interjection, lo 
show that I have seen an authentic specimen. 
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with traces of very fine lines radiating from the nmboncs, 
sometimes rather plain on the basal part of the scuta. 
Length in proportion to the breadth of the capitulnm 
variable, owing to the varying degree to which the ‘ scuta 
and terga have their a])ices pi’oclnced. Scufa with the 
occhident maigin cither considerably curved or nearly 
straight. The internal tooth of the right-hand scutum, 
close to the umbo, varies in size and form, being either 
pointed, scpiiire, or obli(piely truiuratcd on either side, or 
it has a notch on the summit ; internal basal rim of the 
scuta cither plainly developed or nearly absent. In many 
specimens (PI. I, fig. 1), on the scuta, or on the scuta 
and terga, (and sometimes moi-e on one side of the indi- 
vidual than on the other,) a nearly straight line, rinming 
diagonally across the cajutulum, of slight, (juadrilateral 
depressions, of a dirty greenish colour, with the edges 
blending away, is either conspicuously developed, or can 
oidy just be discerned. These marks increase in size from 
the umbones to the margins of the valves. Th(;re arc 
sometimes two or even three rows on the scuta. They 
are formed by the retention of a portion of the chitine 
membrane, which is cast off the rest of the surface ; the 
margins of the valves are occasionally notched slightly on 
the line of marks ; there is no differcjice along this line in 
the underlying corium. Specimens both with and without 
a barbed carina are thus characterised. Carina; the 
interspace betw^een the carina and the seiita and terga is 
not wide. The carina exteriorly, is either convex and 
smooth, or furnished with knobs or with extremely sharp, 
long teeth (PI. I, fig. 1 ft ) ; small specimens, with the 
capitulum under half an inch in length, are generally most 
strongly barbed.* Apex more or less acuminated ; width 
and thickness variable ; sides strongly furrowed. Fork 
(fig. 1 a) gcnei^lly less wide than the widest upper part 
of the valve, with the two prongs diverging from each 

* Mr. W. Thomj).son found that 15 specimens, out of about 200, attached 
to a vessel which ca.iic frorfl New Orleans into Belfast, liad their carinas 
barbed. 
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other at less than a right angle ; their sharpness and precise 
form vai’iablo ; rirn Ijctween them reflcxed (figs. 1 a and 1)), 
inakiTig a slight notch behind. Peduncle smooth, wrinkled, 
lengtli in proportion to that of the crtpitnluin varying, from 
l)arcly etpiidling it, to six or seven times as long. I have 
noticed a specimen including mature ova, with a capitidum 
under half an inch long. * 

Filoiiienlari/ jifypemUiyes ; — never more than two on 
each side, with soiiictiiiics only one developed ; of variable 
length ; one seated on the flank of the j)rosoma, under 
the first cirrus ; the second close under the basal articula- 
tion of this cirrus, on the jiosterior face of a slight sw(;lling : 
these .ap[)endagcs corresj)ond with ff and h in Fig. 4, 
FI. IX. 

Mouth. — Mandibles (FI. IX, fig. 5), with, fis usual, five 
teeth, all pointing downwards. Maxillae (FI. IX, fig. 9), 
with the lower step of variable width compared to the two 
up[)cr steps. Cirri; posterior cirri with segments (fig. 20) 
bearing six pair of spines ; intermediate fine spines rather 
long; first cinais, antei'ior ramus longer by only about 
two segments thaA the posterior I’amus ; second cirrus 
with anterior ramus, with wery broad transverse rows 
of bristles; spine-bearing surfaces considerably protu- 
berant; caudal prominences smooth, rounded.. 

Si%e. — The largest specimen which I have seen had a 
capitulum two inches in length; the longest, including 
the peduncle*, was sixteen inehes. 

Colours. — Calcareous valves already described. Edges 
of the orifice bright scarlet orange ; basal edges of the 
scuta^ and sometimes of all the valves, with a torn border 
of orange membrane. Intei-spaces between the valves dull 
orange-brown. Peduncle darkish purplish-brown, with 
the lower part sometimes pafe; chitine membrane itself 
tinted orange ; in young specimens, peduncle pale, the 
colour first appearing in the uppermost part, close under 
the capitulum ; this upper part is often darker than the 
other parts, and never orange-colouiTd, as in L. Ilillii 
and L. anwrifera. Sack internally dark purplish lead- 
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colour, sometimes with a tinge of orange, darkest under 
the growing edges of the valves; body of animal pale 
purplish lead-colour. The four posterior cirri bkekish 
purple; tlic second, 'and often the third cirru^i, appear 
as if the colour had been laterally abraded off; these 
latter cirri have sometimes a tinge of orange. In very 
3^oung specimens, the ^irii arc only barred with purple, 
'fhe ova and the contents of the ovarian tubes are of a 
beautiful azure blue, becoming yellow in spirits. 

In museums a vast amount of ditference is seen in the 
colours of this species, caused by the method of j)re- 
paration : if dried without having been in spirits, and 
subsejpiently kc[)t dry, the orange tint round the orifice 
is preserved; if kc[)t long in spirits, this is tjuite lost; 
but sometimes in specimens in spirits the colour of the 
membraiu! of peduncle is preserved and reiulered pinker. 
Th(! colours of the sac;k and animal ai e either tpiite dis- 
charged or rcndeied cxtrcnjcly dark. Tlie valves them- 
selves also often become more opaejue. In some specimens 
well [)reserved in spirits, the sack and cirri were [)urplish- 
.browu or lead-colour, tinted with dirty green, or orange, 
or bright yellow, or brick-red. 

General Remarks . — Fjom the foregoing description it 
will be seen how e.xtremely variable almost every part 
of this species is. I find, in the British Museum, ten 
distinct specific names given by Dr. Leach to difierent 
varieties, or rather to different specimens, for some of them 
are undistinguishable. A specimen from the Sandwich 
Islands, sent by Mr. Conrad to Mr. Cuming, is marked 
J. cne/onula. • 

In looking over a large collection of specimens in a 
museum, the most distinctive characters appear at first 
to bo the colours, the dentation or barbed condition of 
the Carina, the fow of square marks on the scuta and 
terga, and the more or. less produced form of the whole 
capitulum : all these characters are absolutely wortlilcss 
as distinctive characters, and blend into each other. In 
a fresh condition, the colours of this species, and of 
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L. amerifara and L. ITillii are surprisingly alike, though in 
L. anaiifera alone, the uppermost ])art of the peduncle is 
■ dark. * As far as I have seen, the smoothness of the 
valves, together with the presence of a tooth beneath the 
i^;ml)o, on the right-hand scutum, and its entire absence 
on the left side, (in other species it is smaller on this, 
than on the right-hand side,) is an unfailing diagnostic 
mark. I believe this species is always attached to float- 
ing objects, though there arc some very young specimens 
in the llritish Museum, collected -by Sir G. Grey, adlier- 
iug to sandstone, but this may have been buoyed up by 
some large sea-vvecd. Mr. I’each has given me the 
particulars of two instances, in which, after gales of wind, 
this sjjecies, of nearly full size, adhering to apparently 
freshly broken-off Laminariae, has been cast upon the coast 
of England and Scotland. 

2. Liii'AS Hillii. (PI. I, fig, 2). 

Anativa vcl L.KVis (!) plcruinquc aiictorum. 

1’entalasmis 111 ELii (!). hiucL Tuckey’s Congo Expodit. p. 4 1 3, 
ISIS. 

— c^ELONL•^^ (!) Ib. lb. 

Anativa tricolor (?). Gaimard. Ann. dcs So. Nat., 1st 

series, tom. x, 1S27, PI. vii, fig. 7, ct V'oyago do 
r Astrolabe, FI. xciii, fig. 1. 

— .stjbstkiata (I). Conrad. Journal Acad. Nat. Sc., Fiiila- 
dclphia, vol. vii, 1837, p. 202, PI. xx, fig. II. 

L. valms lavibus ; scutorum dentihus internis umho- 
nalihils nullis ; carind d caterisvalvis,f urcd eliam a scu- 
torum hasali viaryine, pauMum distante ; pedunculi parte 
svpcriorc ant pallida aut aurantiacd. 

Valves smooth; scuta destitute of internal umboual 
teeth; Carina standing a little separate from the other 
valves, with the fork not close to the basal margin of the 
scuta ; uppermost part of peduncle either pale or orange- 
coloured. 

- Vilaments three on each side. 
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Extremely common ; attached to ships’ bottoms, from all parts ol I he 
world ; on float ing limber ; associated with L. n/iatifrra and h. ansf‘rtfrrn. 
McditeiTancan. Attached to turtles, in tlic Atlantic, lat. 30" north. West 
Indies. Falkland Island ' “ ^outh Seas,” collected by A. Menzie^. Fort 

Stephen, Australia. * 

I 

General Appear anee . — Capitnliim laterally flat ; length 
varies in proportion to the brcatlth; valves white, somewhat 
translucent, moderately thick, very smooth, but with faint 
ti’aces of radiating lines ; in some varieties, surface rather 
irregular along the zones of growth. /Sen/a without any 
internal teeth, and with scarcely ajiy trace of the internal 
basal rim ; upper angle little acuminated ; the occludcnt 
margins of the two scuta stand rather separate from each 
other, showing a wide space of corium between them : these 
margins are ai'chcd and protuberant, but with the lower 
part a little hollowed out ; basal margin a little cnrve.d. 
In one specimen alone, I saw a trace of a diagonal line of 
square coloured marks, like those common in L. anaiijera. 
Terpa rather broad, with the basal angle not much 
acuminated. The degree of prominence and outline of 
the double occludcnt margin varies vftry much. Carina, 
separated by a rather wide space from the scuta and 
terga ; of very varying shape, the upper part not much 
acuminated, generally very flat, sometimes exteriorly 
marked by a central dcpre.ssed line ; never barbed ; 
occasionally, (in a specimen from Australia,) middle part 
so wide as almost to become spoon-shaped \ on the other 
hand occasionally of neaily th<j same width throughout ; 
somewhat constricted above the fork. Fork deeply 
embedded as usual ; situated, in fresh specimens, a little 
way beneath. the basal mtwgins of the scuta, instead 
of touching them, as in the other species ; forks of vary- 
ing width, not so abruptly inflected as in many species ; 
sometimes mu^h narrower than the upper widest pai’t of 
the valve, sometimes nearly twice as wide ; prongs of fork 
not very sharp, diverging at about a right angle, w'itli the 
rim between them reflexed. The apex of the carina 
extends up between the terga for barely half their length. 
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instead of up fully three fourths of their length, as in 
L. anati/era. 

The chitine membrane at the base of the capitulum, 
espeelally. at the anterior and posterior ends, is covered 
'vith beautiful, little, embedded, yellowish beads, aboiit 
5 i-,-(jth of an inch in diameter ; above this, on each side of 
the Carina, there is a space with similar but smaller little 
spheres, and still higher uj) still minuter ones; others 
occur on dilferent parts of the capitulum ; these spaces 
arc seen to be distinctly separated from each other, and 
present a beautiful appearance under a high powder. 

Peduncle, as long as, or rather longer than, the eapitu- 
lum : in one set of specimens, however, it was thrice or 
foul’ times as long as the capitulum. The peduncle, in 
some specimens, was conspicuously covered with trans- 
verse plates of yellowish hard chitine. 

Filunienfarjf Appendciycu. — ^'I'ln’cc on each side ; one on 
the flank of the prosoma, with a pair beneath the basal 
artierdation of the first cirrus ; relative lengths various, 
but the posterior filament of the pair under the cirrus, is 
the shortest. Mdnlh ; palpi not much acuminated ; 
maxillae step-formed, but with the upper or first stej) in 
some specimens indistinct, or forming a curve. Cirri ; 
the segments of the first cirrus and of the posterior arm 
of the second cirrus are highly protuberant, the protuber- 
ances sometimes e(|ualliug half the thickness of the seg- 
ments themseives. Caudal appendages smooth, rounded. 

Size. — The largest specimen which I have seen, in 
the collection of Mr. Cuming, had a capitulum liLth of 
an inch long, and 1 i wide ; therefore not quite equalling 
in size' the largest specimens of L. anaiifera. 

Colours. — When fresh, valves blueish-grey from the 
underlying corium, edges of all the valves and round the 
orifice, and round the top of the peduncle, bright orange- 
yellow, passing into the finest scarlet, and varying 
slightly in tint in different specimens. Space between the 
Carina and the other valves, and between the occludent 
margins of the scuta, rich purplish-bro\vn ; peduncle 
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cither pale or purplish-brown, or only clouded on the 
sides with the same. In young specimens, peduncle 
nearly colourless ; and in those under a quarter of an inch 
long in the capitidutn, the top of the peduncle has not 
acejuired its orange tint. Sack pale, leaden -])urple, body 
the same, but paler and more reddish; cim (but only 
the tips of first pair) tinted with fine golden orange. 
Immature ova in ])edimclc beautiful blue. After being 
long kept in spirits, the colours arc changed, weak- 
cmul, or discharged, as in L. anatifera and L. aiiwrifern, 
and the valves become opa(|uc. In some long-kept spe- 
cimens the corium everywhei'c liad become j)ale bi-own ; 
more usually it assumes a dirty ptirplish lead-colour. 

Monslrous Varieii /. — Amongst a set of orilinary speci- 
mens from a ship from Genoa, sent me by Mr. Stutchbiiry, 
there were three, one full-grown and tw^o very young, 
with the whole capitidura, (and likewise with the scuta 
and terga taken separately,) not above half the usual 
length in proportion to the breadth. Neither the colours 
nor animal in this variety presented any difference. 

General Bemarh. — This species ts almost universally 
confounded with L. anaiifera. Qiioy and Gaimard, how- 
ever, appear to have distinguished it, under the name of 
J. tricolor, from its coloui’s. Ijeach named it acci- 
dentally, for he specifics not one distinctive character, 
and besides his two pidjlished names, he has aj)pcnded 
two other names to specimens in the British Museum. 
A specimen, from the Sandwich Islamls, sent by Mr. 
Conrad to Mr. Cuming, is marked A. mhstriata. In a 
dry state, from the shrinking of the membranes, and 
consequent approach of the carina to the other Valves, 
and of the fork to the basal margin of the scuta, it is 
most difficult to distinguish this species, though so 
decidedly distinct, from L. anatifera; the absence, how’- 
ever, of a tooth on the under side of the right-hand 
scutum is at once characteristic. Even in specimens 
kept in spirits, in which there has been no shrinking, 
but in which the colours have changed, and taking into 
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account the variation in tlic cfirina and upper part of the 
t(3rga, this species is not always readily distinguished 
‘front •/>. cutaiifera, without opening the valves and looking 
for tlTe right-hand tootli^of the latter. In fresh specimens, 
the orange ring at the top of the peduncle^ and the broad 
purplish inters])aco l)etween the carina and other valves, 
are characteristie. In all states, the filamentary append- 
ages offer a good character. 

LfPAS ANSFUIFERA. PI. I, fig. 4. 

L. ANsEiMi-'Ri^A. Lbiu/nm. Sysi. Natiinr, 17^)7. 

Anatifa stkjata. .7//////. Encyclop. Ah'tli. (dcs vers), PL elxvi, 
(i*?. :l 

PEM’AiiASAiis lULATATA ! (yoliiig). Ididch. Tuckoy’s Congo 
Expe(lif .,p. d.J3, ISIS. 

Anat[fv skssilis (r). Quoy ct Gurnard. Voyage de PAstroIabe, 
PI. xciii, (ig. 11. 

Lefas XAiTA.^ Macgillitray, Edin. New Phil, .lourii., 
voi. xxxviii, p. 300. 

Pentalasaiis ANSEHJFEiius. Brown. Illiist. Conel)., IS 11, PL li, 
tig. 1. • 

L.valvhs ajyproximafh lemter {ter^is piyecipmi); 

senfo (hxtro dmte forti inferno umhonali^ keco ant dente 
exif/no, aid merd crisid insfrncto ; niarpine occlndenfe 
armafo, prominenic: pednncidi parie snperiore anraniiacd. 

Valves approximate, slightly furrowed, especially the 
terga; riglit-haiid scutum with a strong internal iimboiial 
tooth ; left-hand with a small tooth, or mere ridge ; 
occliiclcnt margin arched, protuberant: uppermost part of 
[icdiuicle orangc-colourcd. 

** Professor Maogillivray does not consider 1 he species, which lie lias 
described niidcr L. nenda, and whicli 1 cannot doubt is the same with the 
pre.sent snccies, as tlic L. cinsanfem of Linnaeus ; but T find it so named in 
all old eoll(‘,etions, and it seems to agree very well wil lf Liinigcus’s descrij^- 
tion. There has been much groimdle.ss confusion about this species; I liavc 
no hesitation in giving A. striata, of Brugierc, as a synonym, though I have 
received from Paris the Ijepas pectinata of this volume, named as the 
A, striata; and on the other hand, Poli has incorrectly called a common variety 
of L. pectinata by the name of L. auserifera. * 

6 
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Filaments five or six on eacli side. 

Var. {dilatafa, young) ; valves rather thin, finely fur- 
rowed, often strongly pectinated ; scuta broad, with the 
occludent margins much arched, making the space' wide 
between this margin and the ridge connecting the vimbc 
and the apex : carina often barbed. 


Common on ships’ bottoms from tho Aleiliterrancmi, VV^cst Indies, South 
America, Mauritius, Coast of Africa and the East -Indian Archipelago. Cen- 
tral Paeilio Ocean. China Sea. Chnsan. Sydney. Attached to pumice, 
various species of fuci, Jantliiiia*, Spiruljc; often associated with //. anafifcrn 
and L. llUUit and, in a young state, with L. fascicnlans. 


General Appearance . — Capitiduni more or less elon- 
gated relatively to its breadth ; in two specimens, with 
scuta of equal width, one was longer than the other by 
the whole of the occludent margin of the terga. Valves 
white, thick, (in young specimens sometimes diaphanous 
and thin,) closely approximate to each other; surfaces 
furrowed to a very variable amount. Terga generally 
more plainly furrowed than the scuta, of which the basal 
portion is generally less furrowed than the upper part ; 
ridges, . often rough, generally much narrower than tho 
fiUTOws : in half-grown specimens (var., dilatata of 
Leach,) the ridges ai’e frequently denticulated, and there 
is even sometimes a row of bead-like teeth along the 
basal margins of the scuta. The ridges vary much, 
sometimes alternately wide and narrow ; in two speci- 
mens of equal size, tlicrc were, in one, thirty-two ridges, 
and in the other only eighteen, on the scutum. 

Scuta, until the occludent margin rounded and pro- 
tuberant to a variable degree, but always leaving a 
rather w'ide space between the mai’gin, and the ridge 
which runs from the umbo to the apex ; apex pointed. 
Right-hand internal tooth considerably larger than that 
on the left, wtiich is often reduced to a mere ridge ; 
internal basal rim thick, sometimes fmTowed along its 
upper edge, but of. variable thickness, sometimes not 
extending as far as the baso-carinal angle. Terpa, some- 
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times equalling, sometimes only two-thirds of, the length 
of the scuta; in young specimens, the two occludcnt 
' marj^ns form a right-angle with each other; in older 
s[>ecmiens they form less than a right-angle, and hence 
•tlie portion of valve thus bounded is unusually protube- 
rant. Carina, within deeply concave ; exterior sides finely 
furrowed longitudinally, generally denticulated ; valve oidy 
slightly narrowed in above the fork, of which the prongs 
diverge at an angle of 90°, or ivather more, and are wid(;r 
than the M’idest upper part of the valve ; rim between the 
prongs reflexed ; the heel or external angle, just above 
the fork, sometimes considerably prominent. I have seen 
only a single large specimen with its carina barbed. 
In half-grown specimens, (var. dilalaln, Ijcach,) the carina 
is often strongly bai'bed, with the upper point much acumi- 
nated, the fork about twice as w'ide as the widest upper part, 
and the prongs diverging at rather more than a right-angle. 
In some specimens, especially very young ones, there are 
at the base of the carina, above the fork, some strong, 
dow'iiward-pointcd, inwardly-hooked, calcareous teeth ; 
such occur also in sbnie specimens along the basal margins 
of the scuta, two of these hooked teeth under the um- 
bones of the scuta being larger than the rest : sj)ecimens 
conspicuously thus characterised came from the Navigator 
Islands ; in these, I may add, the acutely triangular pri- 
mordial valves were quite plahi. 

Peduncle, generally about as long as the capitulum ; in 
young specimens generally short. 

Filantentary ytppendayes, generally five, sometimes six, 
on each side ; one is seated on the side of the pj'osoma, 
and flic four others placed in pairs beneath the basal 
articulation of the first cirrus ; the lowest posterior 
filament of the four gcnerally’is the largest. In young 
specimens, having a capitulum only hali" an inch long, 
the upper pair of the four often is not developed, or 
is represented by mere knobs. The mouth presents 
no distinctive characters. Cirri, with the longer ramus 
of the first pair almost equal to the shorter arms of the 
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sccoud pair ; spine-bearing surfaces only slightly protu- 
berant. Caudal appendages smooth, curved, pointed. 

Size . — The largest specimen which 1 have seen, had a 
capitvdum one inch and a half in length. 

Colours . — The white valves arc edged with bright 
orange mend)ranc ; and arc so (dose to each other that 
no interspaces, coloured from the underlying coi’iiim, are 
left. Peduncle, dark orange-brown, with the u|)|)crmost 
part under the capitidum bright oi'angc all round ; the 
chitinc membrane itself being thus coloured. Sack, in- 
ternally, dark purplish lead-colour. Body and cirri, 
either nearly white or pale purplish-lead colour, with the 
arms of the second, third, and fourth cirri, and pedicels of 
the tilth and si.xth, more or lc.ss tinted with orange. A 
s[)ccimen preserved during fourteen months in good spirits 
had only a tinge of orange left round the oi iticc and round 
the upper part of peduncle, and on the cirri. In some 
other spt'cimcns, badly picservcd, the chitinc membrane 
was (pute colourless, and sack and cirri diity lead-colour. 
Presh ova, [)each-blossom-red ; immature ova, in ovarian 
tubes, pale pink. ' 

Momtrou.s Farleljj . — In Mr. Stutchbury’s collection, 
there was a specimen, w'ith the scuta, broad, smooth, thin, 
and fragile, without any ridge running from the umbo 
to the apex, and with the occludcnt margin reflexed. 
This seemed caused by the shell having been attacked by 
some boring animal, and from having supported Balani. 
In the same specimen the first cirrus on one side was 
monstrously thick and curled ; the second cirrus had its 
posterior ramus in a rudimentary condition. Iir Mr. 
Cuming’s Collection, there arc small specimens with 
the zones of growth overlapping each other, with thick 
irregular margins, and with the carina distorted. 

Tin’s sj)ccics, has cost me much trouble : I have 
examined vast numbers of specimens, from a tenth to 
half an inch in length, attached to light floating objects, 
such as Janthinm and Spirulm from the tropical oceans, 
which all resembled each other, and slightly differed 
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from the common appearance of L, anserifera: this 
variety is the Pcntalasmis dilatata of Leach; and for 
a long time I considered it as a distinct species. It 
(lifters from Z. anserifera, in the less thickness of the 
• valves, ill their being more finely and yet plainly fur- 
rowed ; in the greater width of tlie scuta ; and more 
esjiecially, of that part of the valve lying between tlici 
occludent margin, and the ridge running from the 
umbo to the apex ; in the less elongation of the area in 
the U'rga, bounded by the two occludent inaigins ; and, 
lastly, in the less size of the whole individual. The 
trophi and cirri are absolutely identical. Lately, how- 
(‘ver, in carefully going over a great suite of specimens, 
all the above few distinctive characters broke down and 
insensibly graduated away; and I am convinced that this 
form is only a variety of Z. anserifera ; its difterent aspect 
being caused partly by youth, but chiefly, I suspect, from 
being attached to light objects floating close to the surface 
of the sea. 

The Lejjas anserifera can be distinguished by the 
slight furrows on ‘its valves from all the other species, 
exce})ting Z. pectiriala : this latter species can be 
readily known, by the close proximity in the scuta 
of the (X’cludent margin, and the ridge extending from 
the umbo to the apex ; by its carina being very narrow 
above the fork; by the prongs of tlie fork diverging 
at an angle vif from ISS^^tolSO®; by the thinness of 
its valves ; by the coarseness of the furrows on them ; 
and lastly, by there being at most in Z. pectinala oidy 
one filamentary appendage beneath the first cirrus. 


4. Lepas pectin ATA. PL 1, fig. 3. 

• 

Lepas pectixata. Spe?ffjlei\ Skril’icr Naf urhist. Sclbskabct, 2, 
B, 2, II., 1793, Tab. X, fig. 2. 

— MUKK^'VTA (var.) Poll. Test. Ulriusque Scieil., vol. i, 
PI. vi, figs. 23, 29, 1795. 
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L£fa9 axserifeba. PoU. Test. Utriusque Scicil., vol. i, PI. vi, 
figs. 25-27. 

— si:i,c.vTA. Monfugn. Tost. Brit., PI. i, fig. 0, 1803._^ 
I’entalasmis si LC.VTA. ImcIi. Encyclnp. Brit. Sup|tl., t.om. iii, 
Pi. Ivii, lS2 t. 

— spiRruE (!) (var.) icac/;. Tuekey’s Congo Expedit.' 

Aj)pu)ulix, JS18. 

— HADi.LA (var.) et sulcatus. Brown. Illust. of 
Coiicliology, P). li, figs. 3 — 0, 1841. 

— i>\ KRsrs. Chenu. Illii.st. Coiieliy., PI. i, fig. 11. 
Ax-atifa si lca'I'A. Quoii ot Gaiuiard. Voyage dc I’Astrolabe, 

i’l. xeiii, figs. 'IS, 20> 


Jj. raJeh ienuihun, crar^sc sulcatis, mpe pectinafis ; scu- 
ionaii n istd pronnnr-nie ah vmhone ad apicem juwfa mnr- 
(/iiieiii occlndeutcin perliitenJe : fnrere carinalis crurihus 
i/iier anpdoH 135° cl 180° dhrcrfjcniibus. 

Valves thin, coarsely furrowctl, often pcotinated. Senta 
with a proniiiKMit ridge extending, from the nniho to the 
apex, close to the oeclndcnt margin ; fork of the carina 
with the prongs diverging at an angle of from 135° to 
1 80°. 

I'ilanicfits absent, or only one on each side. 

Var. (1*1. I, fig. 3r?), iip))cr part of the terga (bounded 
by the two oeelvulent margins) produced and sharp ; 
surface of all the valves often coarsely jicctinated, and 
with the Ciirina barbed. 


Atlimlic Ocrnii, from the North of Irclanrl to off Cape Horn ; common, 
under llie tropics ; Mediternnicaii : attached to wood, cork, charcoal, sea- 
weed, a reed-like leaf, spiruke, cuttle-fish bones, to a bottle together with L. 
amdiftira ; to a shiji’s bottom, Belfast, (W. Tliompson.) Often associated 
with L^fascindaris. Montagu st.ates (‘Test. Brit.,’ p. IS) that this species 
is sometimes attached to the fixed Gorijonia fiabclhm. 


General Appearance. — The capitulum varies consider- 
ably in length compared to its breadth, caused chiefly by 
the greater or loss production of the occludcut portion of 
the terga ; valves tliin, brittle ^ the furrowed surface varies 

* 1 may add, liiat 1 have? received many specimens incorrectly labelled 
A, drirta, which is properly a synonym of L nmerifera^ 
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much in character, narrow and broad ridges often alter- 
nating ; frequently each ridge (but more especially the 
• ridge? running from the umbo to the apex of each scutmn, 
and sometimes that alone,) is covCTcd with prominent, 
•curled, flat, calcareous spines, giving the shell an appear- 
ance like that of many mollusca. Other specimens show 
no trace of thes»calcificd projections. From the thinness 
of the valves and the depth of the furrows, the margins 
of the valves are sinuous. Scuta ; the ridge running 
from the umbo to the apex is unusually prominent and 
curved ; it runs very close to the occhulent margin, so 
that, diflercntly from in all the otlier species, only a very 
narrow space is left between this margin and the ridge. 
Internal teeth, under the umbones, either sharp and pro- 
minent, or mere knobs ; sometimes that on the right side 
is much larger than that on the left ; soractinies they are 
nearly equal ; sometimes that on the left is scarcely distin- 
guishable. Tntcrnal basal rim absent, or barely developed. 

Tcrffa : these valves have a conspicuous notch to receive 
the apex of the scuta ; the two occludent margins cither 
meet each other at a rectangle, or at a much smaller angle, 
causing the portion thus l)oundcd to vary much in out- 
line, area, and degree of jn'ominencc. This at first led 
me to think that the P. upirulai of Leach, in which the 
point is very sharp and j)romincnt, was a distinct species ; 
but there are so many intermediate forms, that the idea 
must be givCn up. I may remark, that in iill the species 
of Lepas, the upper part of the tergum seems particularly 
variable. The degree of acumination of the basal portion 
of tl\e tergum also varies ; the internal surface sometimes 
has small crests radiating from the umbo. 

Carina, broad, within deeply concave ; edges sinuous, 
externally sometimes stroqgly barbed ; narrow above tlie 
fork, which latter is wider than the widest upper part of 
the valve; prongs sharp, thin, diverging at an angle of 
from 135° to 180°; the rim connecting the prongs not, 
or only slightly, reflexed. 

Peduncle, narrow, shorter than the cajiitulum. 
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Filamentary ApjJondayes, none, or only one, short., 
obtuse projection on each side, on the- posterior face of 
the swelling under the first cirrus. 

31ontIi. — MandibTes, M-ith the inferior point produced 
into a single pectinated tooth, rarely into two pectinated 
teeth; on one side of one specimen, there were only four 
instead of five teeth. Palpi very nanwv. Maxilla; highly 
variable ; they may be described as formed of five stops, 
of which the two lower ones arc generally united into a 
single one, divided by a mere trace of a notch ; or with the 
three lower stc|)s blended into an irregular, projecting 
surface, and with even the fourth step indistinct. 1 have 
seen these two extreme forms on opposite sides of the 
mouth of the same individual, — on one side the maxillfc 
being regularly step-form, on the other the whole inferior 
part forming an almost straight edge, standing high up 
above the first notch or step which bears the two upper 
great spines. 

Cirri . — ^^’irst pair rather far removed from the second 
pair, with the longer ramus about three-lburths of the 
length of shorter ramus of second cirrus ; spine-bearing 
surfaces, hardly at all protuberant ; lateral marginal spines 
on the posterior cirri rather long; caudal apj)en(lagcs 
smooth, rounded, extremely minute : penis very spinosc. 

Size . — Capitulum in the largest specimen, six-tenths of 
an inch long ; only a few arrive Jit this size. 

Colours, after having been kept in spirits, — sack and 
cirri, especially first cirrus, clouded with pale purple; 
peduncle brownish ; valves appear blueish in specimens 
not long preserved, but in specimens kept longer they 
become perfectly and delicately white. 

General llcmarks . — Under the head of L. an-^erifera, I 
have made some remarks on tjie diagnostic characters of 
this species, lik the thinness of the valves, — form of the 
Carina, with the rim connecting the prongs being not, or 
scjircely, reflexed, — aiid in the'shortness and narrowness 
of the peduncle, there is some approach to L. australis, 
and thence to L. fascicular is. In the form of the maxilla;. 
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— in one specimen having the mandible on one side 
bearing only four teeth, — and in the frequent absence of 
filamentary appendages, there is some approach to the 
jgenus Vcecilamua ; bnt there is no such approach in the 
characters derived from the capitulnra. We have seen 
that, as in so many other species of this genus, most 
of the parts arc variable, and this is the case to a most 
unusual extent in the form of the maxillio. Dr. Leach 
has attached eight specific names to the specimens 
preserved in the British Museum. 


5. Lei'as australis. 1*1. I, fig. 5. 

L. i'(doh glabru, teimihm,frapUljiis ; scnlornm denlihns 
timhonalihiis idnnqve inlemid ; car hurt parte mperiore 
lata, plana, sirprufirrcum valde const rictu ; furers crur'dms 
latis, planis, teniiihm, acimiuutis, inlermedio niarr/ine 
non rr^tcico. 

Valves smooth, tliin, brittle; scuta with internal um- 
bonal teeth on both sides. Carina with the upper part 
broad, flat ; much constricted above tlic fork, which has 
wide, flat, thin, pointed prongs, with the intermediate 
rim not reflexed. 

Pilaments, two on each side. 

m 

Coimvioii on Lamiiuiriie in tlic whole Antarctic Ocean: Rass’s Straiis, 
Van Diemen’s Jjanil: Bay of Islands, Now Zcalaiul, lat. 155® S. : lat. 
50“ S., .I7i2“ W. : coast of rutagoiiia, lat. 45® S. : attaclicd to bottom of 
Et. M. 8. Beagle, lai. 50® S., Patagonia: attacliod touNuliipora, (I presume 
a drift pjcce,) British JMuseum. 

Geuerrd Ajrpearance . — Capitulum rather obtuse and 
thick; valves thin, brittle, approximate, either white 
and transparent, or dirty-brown and ojxique ; or some- 
times tinted internally with purple (perhaps the effects of 
being preserved in spirits) ; surface plairdy marked by 
lines of growth, rarely marked with traces of lines radiat- 
ing from the umbones. Smia with teeth on both sides, 
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nearly eciiial ; internal basal rim rather wide, sometimes 
furrowed ; basal margin considerably curved inwards. 
Tergn rather wide ; basal angle blunt ; angle formed by 
the two occliident margins blunt and rounded. Carina 
(fig. oa') with the apex blunt, flat ; the middle part gene- 
rally very broad ; much constricted above the fork, where 
it is internally deeply concave, and externally carinated ; 
fork twice as broad as the broadest upper part of the 
valve ; with the ])rongs flat, broad, thin, pointed, diverging 
at about an angle of 75"^, with flic intermediate rim not 
at all reffexed ; the fork generally not deeply imbedded in 
the chitine membrane of the peduncle, so as to be ffuite 
easily visible externally; sometimes there is an internal, 
transverse, depressed line on the fork. In young sjxicimens, 
with the capitulum about a ciiiarter of an inch long, the 
fork of the carina is not developed, the lower slightly in- 
flected portion consisting simply of an oval plate, twice 
as wide as the upper jiart. Until 1 had carefully ex- 
amined a perfect series, -showing the gradual changes in 
this j)art, I did not doubt that the young specimens formed 
a distinct species, and named it accordingly : the short- 
ness of tlie penis first made me perceive that the specimens 
were imnniture. At this early age, I may add, the fila- 
mentary ap[K*ndages were not developed. Peduncle cither 
(juite short, or as long as the capitulum, close under which 
it is considerably constricted all round. 

Filamentarf/ Appendaejen , — Two on each side ; one long, 
tapering, placed on the prosoma (in one specimen repre- 
sented by a mere knot)), and the second shorter, situated 
on the jiostcrior margin of the swelling beneath the first 
cirrus. 

Mouth, — Maxiihe, with three large spines at the 
upper angle, and with the first step distinct, but narrow ; 
mandibles witlf five teeth ; in young specimens the in- 
ferior point ends in a single spine ; sides of the snpra-oral 
cavity very hairy ; the membrane, forming the inner fold 
of the labrum, yellow and thickened in the form of a spoon. 

Cirri . — In the posterior cirri tliere are, at the upper 
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lateral edges of the segments on both sides, small spines ; 
the segments in the first ciiTus, and in the broad anterior 
•ramus of the second cirrus, arc hemispherically and con- 
siderd)ly protuberant. Caudal appendages smooth. 

• (^izc . — The largest specimen had a eapitulum one inch 

The Colours (after having been long in spirit) of tlic 
valves have already been given ; sack and j)eduncle dirty 
yellowish-brown, with the parts corresponding to the mar- 
gins of the valves iniicli dai*ker brown, or almost black; seg- 
ments of the cii’ri clouded with dark brown; body and pedi- 
cels ol‘ the cirri dirty yellowish. T have reason to believe 
that the colours are totally different in living specimens. 

ll/ojisfrous Varirfirs . — Most of the specimens from lat. 
50^ S., on the coast of Patagonia, were more or less 
deformed, with the successive zones of growth, overlapping 
each other, and forming coarse concentric ridges. The 
Carina in several specimens was laterally distorted. 

I have ah'cady remarked that this species has some 
aflinity to L, pcctinata ; but it is much more closely re- 
lated to L. fascicukiris, the affinity being clejxrly shown 
by the thinness and translucency of the valves, their con- 
vexity, by the width and little «acumination of the u])pcr 
part of the carina, by the width of the fork, and by its not 
being deejdy imbedded. In young specimens, moreover, 
befoixj the ibrk is fully developed, there is a remarkable 
similarity between the two species, in the form of this 
lower part of the carina. Again, the narrowness and 
inflection of the peduncle under the eapitulum in L. aus- 
tralis; and lastly, the lateral marginal spines on both sides 
of the* segments of the posterior cirri, all clearly indicate 
this same affinity to L, fascicularis, 

I believe this species is confilied to the southern ocean ; 
and perhaps there i’epi*escnts L.fasciculariji of the northern 
and tropical seas. It must, judging from the number 
of specimens brought home by Captain Sir J. Ross, and 
from those previously in the British Museum, and from 
those collected by myself, be a very common species. 
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6. Lepas fascicularis. pi. I, fig. (5. 

Lkpas PASCicu laris. lUlk and Solander. Zoophytes, 17S(\ 
Tab. XV, 5. 

— — Montinjn. Test. Brit. Suppl., ISOS, 

pp. 5, IGI. 

— evGNEA. Speiujler. Skrirter Naturhist. Sclbskabet, Bd. i, 

’ 1700, Tab. vi, ^i£,^ 8. 

— DiT^.A'i’A. Donocau. British Shells, 180 1. 

J’tXTAi.ASAiis PASCici LAKis. Bt'own. Illiist. Coiicli., PI. li, 

tig. 2. 

— spi KLLi COLA (1) ct Box OWN! (!) Tuckcv’s 

Congo Expedit., p. 11‘1, 3818. 

Axatipa viTiiEA. hamurvk. Aniniaux sans Vertebres. 

DosniA FA.scT(:c].Aiifs. (!) J, E. Gnn/. Annals of Philosojfhy, 
vol. X, 1825. 

PicxTALEPAs YiTiiEA. V'oyagc dc la Coquille. Mollnsca, 

PI. xvi, jig. 7, J 830. 

Anatifa oceaxica (!) ci Gaimurd. Voyage de TAstrolabe, 

PI. xeiii. 

L. vahis (/lahris, teunibus, pellucidis; carind reduupnlb 
Jlcxd, parte inferxore in dlseion jdanum ohlonf/um expamd. 

Valves sniootli, thin, transparent; earina rectangularly 
bent, with the lower part c.xpaiuled into a flfit oblong 
disc. 

Filatnents, five on each side; segments of the three 
j)osterior cirri with triangular brushes of spines. 

Var. {Donor, aid, of Leach.) Carina with the upper 
part flat, spear-shaped, externally with a narrow eentral 
ridge. 

Var. {Villosa. PI. I, figs. tSh, c.) Valves placed rather 
distant from each other ; earina extremely naiTow, with 
the upper part of nearly the same width throughout; 
terga with the lower pai’t much acuminated ; body of 
animal finely villose. 

Coasts of Great Britain and Evance; Baltic Sea, according to Montagu 
Southern United States (from Agassiz); tropical Atlantic Ocean; East- 
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TiirliMn Archipelago, off Borneo and C(?lobcs; Pacific Ocean, between flic 
Sandwich and Alariaiia Archipelagos ; New Zealand : attached to liici, Spiriihc 
^ Jantliina', Vclellas, oflen to leathers and cork; ol’toii associated with the 
Joniig ot L. uiiserifcra^ (var. ddatala^ and h. jundinata. 

, (reneml Jppearanre. — Capitulmii liiglily variable in 
all its characters ; thick and broad in [)roportion to its 
length, but the breadth is variable, — in some s|ieciincns, 
the capitulum being longer by one-tifth of its total length 
than broad ; in others, one-fifth broader than long. Valves 
generally a{)proximate ; in some varieties, however, Iroin 
the narrowjiess of the carina and terga, the valves stand 
tar a[)art, there being an interval between the carina 
and scuta of nearly half the breadth of the latbir. Valves 
excessively thin, brittle, transparent, colourless, smooth, 
but generally sinuous along the zones of growth, which are 
cons])icuous : valves generally covered throughout by thin 
ehitinc membrane, which is thickly clothed, especially in 
the interspaces between the valves, with minute spines, 
barely visilde to the naked eye. Scufa with the lower 
part of the tcrgo-carinal margin extremely protuberant ; 
occludcnt margin, more or less, but slightly refiexed, 
with a depressed line running from the umbo to the 
apex; basal margin ranch reflexed, but to a variable 
extent and at a varying angle, even up to a right angle, 
— an cxt(!rnal rim or collar being thus formed. There 
are no distinct hdcrnal teeth, but the basal margin 
under the umbones, is more or less distinctly produced 
into a rounded disc or projection, which is generally 
not so much outwimlly reflexed as the rest of the basal 
margin : there is no distinct internal basal rim. I'he 
primordial valves are generally visible, but they do not 
lie, as in all other species, close to the basal margin, but 
a little above it, — the lower reflexed portion having been 
subsequently developed. . Ttm/a flat, with the occludent 
margin slightly arched, and not, as in the* foregoing spe- 
cies, formed of two sides ; apex bent towards the carina ; 
width of the lower half highly variable, owing to the 
varying extent to which the scutal margin is hollowed 
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out ; in some specimens, the whole lower half beneath the 
apex of the scuta is of nearly the same width throughout ; 
in other specimens this lower part is spear-shaped. Thd 
widest part of the tergum either equals in width, or is only 
two-thirds of the width of the widest ])art of the cariii". 
beneath its umbo. Carina (IM. I, lig. highly variable 
in shape, with the part above the umbo either spear- 
shaped and slightly concave within, or nearly flat and 
furnished with a central external ridge ; or the upper 
part (fig. Oc) is of eipial and extreme narrowness thi’ough- 
out, and deejily concave within, appeai-ing as if only the 
central ridge had been developeil. I’lic jiart below the 
umbo, (answering to the fork in the fonigoing species,) 
is about one-third of the length of the whole valve, and 
generally twice as wide as the upper part, but in the 
variety with the upper part of the carina equally narrow' 
throughout, the lower part is thrice as wide as the upper ; 
the disc, or lower part, is generally slightly concave 
within, exteriorly either with or without a central ridge ; 
basal margin rounded ; lateral margin more or less 
curved, according to the form of the upper ])art. The 
disc is not more deeply imbedded in membrane than is 
the upper part of the valve. The heel or umbo is either 
angular and prominent, or rounded. In very young 
specimens the carina is simply bowed, instead of being 
rectangularly bent. 

Peduncle, — short, narrow, being abruptly inflected all 
round midcr the basal edges of the capitulum ; low'er part 
of very variable shape, being often suddenly contracted 
into a mere thread (fig. GIj), which sometimes tvidens 
again at the extreme end. The external membrane is 
very thin, and is penetrated by tlte usual fine tubuli 
leading to the coriuni; its surface is wrinkled and desti- 
tute of spines, or with extremely few. The peduncle is 
often completely surrounded by a yellowish ball, (of 
w'hich 1 have seen specimens from the coast of England, 
and from oft’ Borneo,) sometimes half as wide as the 
capitulum, composed of veiy tender, vesicular, structure- 
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less nieinbranc, and of a pulpy substance : perhaps the 
yellow colour may be owing to long immersion in spirits. 
Some •authors have supposed that the ball was the ovisac 
of the* animal ; and for the first few minutes, deceived by 
the numerous included spores of, as I believe, Bacillariae, 
I thought that this was the case ; others have supi)oscd 
that it consisted of some encrusting algas or other Ibrcign 
organism ; but it is, in reality, a most singidar develop- 
ment of the eeincnt-tissuc, which ordinarily serves 
to attach Cirripedes by their bases to some extraneous 
object, but here surrounding that object and. the pe- 
duncle, gives buoyaimy, by its vesicular structnre, to the 
whole. The uiembranc of the ball falls to j)ieccs in 
caustic potash, dificrently from the chitinc membrane of 
the enclosed peduncle, and this shows that tluire is some 
difference in composition from ordinary cement. T'hc 
ball, when cut in two, exhibits an obscure concentric 
structure. The whole is excreted by the two cement- 
ducts, through two rows of orifices, one on each side of 
the surrounded portion of the peduncle ; and I actually 
traced, in one case,* the yellow pulpy substance coming 
out of the cement-ducts. The upper apertures are in 
gradation larger than those below them, and they stand 
a little further apart from each other ; these are figured 
as seen from the outside, much magnified, at PI. I, 
fig. 6(/. I did not succeed in finding the cement-glands, 
but I followed the ducts, of rather large size, running 
for a considerable distance as usual along and within the 
longitudinal muscles of the peduncle. Nearly opposite 
the uppermost aperture, on each side, the duct passes 
out through the corium, and becomes laterally attsiched 
to the outer membrane of the peduncle, at wliich point 
an aperture is formed (as in ‘other cases, by some un- 
known process), thus giving exit to the sontents of the 
duct. Beneath this upper aperture the duct runs down 
the peduncle, between the corium and the outer mem- 
brane, till it comes to the next aperture, to which it is 
also attached, and so on to all the lowet ones; but I 
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believe no cement tissue eontiiiues to j)ass out through these 
lower aperUires. Beneath the lowest a])crture the two 
ducts run into the two prehensile antennoc of the* larva, 
which, as usual, tei'ininate the; peduncle. 'PIic antenna; are 
attached to some small foreign body in the centre of the 
vesicidar ball, by the usual tough, light brown, transpa- 
rent cement. The two nj)|)cr apertures arc nearly on a 
level with tlic outside siirl'aec of the ball ; and it was 
evident that as the animal grows, new apertures arc 
formed higher and higher up on the sides of the ])cdunelo, 
and that out of these, fresh vesicular membrane pro- 
ceeds, and grows over the old ball in a eontinuous layer. 
It ap()ears that the growth of the vesicular ball is not 
reguhu', — that it is not always formed, — and that when 
formed the whole, or the lower part, sometimes disin- 
tegrates and is washed away. As that portion of the 
pcduiK-le which is enclosed ceases to grow, and has its 
muscles absorbed, retaining oidy the underlying corinm, 
whereas the \ippcr unenclosed portion, and likewise, (as it 
a])pears) lower portions once enclosed but since denuded, 
continue to increase in diameter, the peduncle, when the 
vesicular ball is removed, often has the most irregular 
outline, contracting suddenly into a mere thread, and 
then occasionally expanding again at the basal point. 

Frequently two or three specimens have their peduncles 
imbedded in one common ball, of which there is a fine 
specimen in the College of Surgeons (Ph I, fig. 6), the 
ball being about one inch and a tpiarter in diameter, 
with a slice cut off. In this specimen, it is seen that the 
vesicidar membrane ])rocceding from several individuals, 
unites to form one more or less symnSctrical whole, and 
that the original common object of attachment is entirely 
hidden. Dr. Coates* gives a curious account of the infi- 
nite number o^ specimens, through which he sailed during 
several days, in the Southern Atlantic Ocean : the balls 
appeared like bird’s eggs, and- were mistaken for some 

Jk 

* Journal of tRc Acad. Nat Sc., Philadelphia, vol. vi, p. 138, 1829. 
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ruoiis, wliicli was supposed to have eiicriistod the scales of 
, the Vel(‘lla-^ to which the Cin-ipcdc had orit^inally hecomc 
attached. S(wcra.l individuals had their peduncles im- 
bedded in the same ball, “ whi(;h (loatcid like a cork on 
The water.” As this species grows into an unusually 
bulky animal, we here sec a beautiful and unitpie contriv- 
ance, ill the cement forming a vesicular mendiranous 
•mass, serving as a buoy to float the individuals, which, 
when young and light, were sui)[)orted on -the small 
objects to which they originally had been cemented in 
the usual manner. 

Filamentary J/ypendaffe^i . — Five on (;ach side, of which 
four lie iu pairs at the base of the fillet cirrus (of these, 
only three are sometimes developed), and one on the 
flank of the prosoma. 

Month .— iiiucli acuminated. Mandibles with five 
teeth ; the first not far remote from tlie second ; inferior 
point ratiicr liroad and finely pectinated. Ma\ill;e with 
two large, unequal, upper sjmies, and four regular steps. 

Cirri . — Fosterior cirri, with the upper parts of the 
segments slightly jfrotuberant ; iu young specimens, the 
s[)ines can bo seen to consist of five pairs, placed in two 
converging lines in the upper half of each segment, with 
numerous minute, latero-marginal, and intermediate little 
bi’istlos : in large specimens, all these latter have so in- 
creased in number, that the normal live pair cannot bo 
distinguished,* and the front of each segment is covered 
by a triangular thick brush of bristles, all pointing in the 
same ^direction, thus giving a very unusual character to 
the posterior cirri : the dorsal tuft on eaidi segment con- 
sists of six or seven large sjiines, with from one to three 
dozen fine ones. First cirrus ayd anterior ramus of second 
.• cirrus with broad brushes of bristles. The pedicels of 
all the cirri arc thickly covered with buistles. Caudal 
appendages smooth, with rounded summits. 

Pevds very hairy ; vcsiculae scminalcs purple, much 
convoluted, lying within the prosoma; testes dendritic, 
scarcely enlarged at their terminal jioihts, purplish ; 
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ovigcrous ffjinna largo wilh sinuous margins, tlio glan- 
dular beads being arranged in grouj)s. 

Size . — Tlic largest spcciincii (from the coast of Devon- 
shire) had a eapituluui I G of an inch long, and 1‘2 
broad, and of nnnsuid thickness. 

Colours, after having been in spirits : front surfaces of 
the segments of the cirri and of the ])edicels purple. 
In some sjiccimens from off llornco, pails of the sack 
and the interspaces between the two scuta, were of a fine 
piirjde. Montagu states, that the whole shell and body 
of animal, when fresh, arc pale blue, with the cirri spotted 
with brown. 

General HenicO'hs . — The extreme varialiility of this 
species is remarkable. In the College of Surgeons, there 
is a group of specimens collected by Mr. llennett, 1 
believe, in the Atlantic, in which the extreme narrowness 
of the eariua and of the terga (PI. I, fig. G, h, e) 
(with consequent wide spaces of moinbi-anc left between 
these valves), led me, at first, to entertain no doubt, that 
it was (|uite a distinct species, which was strengthened 
by finding that the whole surface of the cirri were villose, 
with very minute sjiinesj hence 1 called this variety, 
rillosa. On the closest examination, however, I could 
detect no other differences, and the narrowness of the 
Carina and terga varied very considerably: moreover, in 
one of the sjiccimcns, which was about intermediate in 
the form of its valves between this variety and the com- 
mon form, the surfaces of the cirri were not in the least 
degree villose. Again, in some other specimens, the 
terga were as narrow as in Mr. Jlennctt’s; whilst the 
Carina had its usual outline. 

In a var. (called by licach, P. Donovnni,) from the 
Atlantic, under the E(piatGr, the carina is remarkable from • 
the extreme flatness of the upper part, and from the' pre- 
sence of an exterior, naiTow, central ridge. In one 
specimen from Jersey, in the British Museum, the oarina 
made an extremely near approach to this same form. 

A/pmlies.—YXm species is certainly much the most 
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distinct of any in the genus, mid Mr. Gray lias proposed 
^ to separate it nnder tlu) name of Dosiina ; but consider- 
*ing* the close similarity of the >vh()lc organisation of the 
int(;rnal parts, toge.ther with the transitional characters 
jttloi-ded by L. amfralis, I think the grounds for this 
separation are not (piite snHi(‘icnt. 1 have remarked, 
nnder Z. omfynlis, on the attinity between that and 
the present species, in the carina terminating in a disc 
(tliongh here not inibedd(ul), there is some.sliglit alfinity 
\o P/rrllaKtaa rhtnura and eyv/vsy/, and inai'kedly so in the 
arrangement of tlie bristles on the jiosterior cirri. In 
the valves being cov(?red with villosi; membrane, and to a 
certain extent in tlu^ form of the ciirina and of the occln- 
dent margin of the lerga, and especially in tlui two rows 
of ccment-orificcs in the peduncle, there is some ailinity 
to Scalpcllnm. 


P.ncicASArA. Nov, Plate TI. 

Anatifa. J, K. Xhuff/, Proc. Zoolog. Soc., 18 IS, j). ll- 
Tuilasm-Ls. fliiids. Vo}'{igcM)f iho Sulplnir. Arollusca, .1811. 

Valvcn, 3, 5, ant 7, appro.vhuafce : carina solhm ad 
hamlm apiccus Icrporum extenm, fermino hasali ant 
Iruncaio ant in dimim profimdc info^n^mn prodneto : 
scuta pmidi cuxdia^ umhonihus ad, angnlnru rosfraJem 
positis, 

A^alves, 3, 5, or 7, approximate: carina extending only 
to thcr basal jioints of the terga ; with its lower end 
either truncated or produced into a deeply imbedded 
disc. Scuta nearly oval, with their umbones at tiie 
rostral angle. • 

Mandibles with four teeth ; inaxilke notched, with the 
lower part of edge prominent ; anterior* ramus of the 

* UoiciAofr, various, and eXatrfia^ plal.o or valve. I liavc not been able to 
adopt Mr. Hinds’ name for this genus, as it would be too glaringly incorrect 
to call a livc-valvcd s|)ecies, a TrikmmJi. • 
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second cirrus not thicker than the posterior ramus; 
caudal appendages uniarticulatc, spinosc. 

Geiicnilly atiuclKMl io Crustacea. 


I linvc nlroady given my reasons for instituting and 
separating this genus from Jjopas; as far as the caj)i- 
tiiliun is concemod, the ditfereiices between these genera 
eerlainly appear trivial ; tliey consist in the earina not 
extending up betwc.'cn the terga, and in the lower end 
being either truncated, or produced into an imbedded 
disc : the terga have a single occludent margin. Tlie 
included animars body ditfers in more important re- 
spects ; for both mandibles and maxilke are very dis- 
tinct ; the cirri of some of the sj)ecies also differ ; and 
the caudal aj)pendages are lua*e always s})inose : there 
are no filamentary appendages : and lastly, tlie habits are 
dirterent. 

'I^he genus may be divided into two sections, firstly, 
P, Kaunpfen and P. affranlia, which have their earina: 
basally truncated, the basal angles of their terga cut 
off, and the anterior rami of their second cirri shorter 
than the posterior rami; and, secondly, P. crewm, P.Jism, 
and P. ehuniea, which in these several respects arc other- 
wise characterised. 'J^hc P, eburnea, however, differs 
rather more from P. crassa and P. fism, than these two 
do from each other; but certainly not enough to allow of 
the retention of Air. Hinds’ genus of Trilasmis. P. crassa, 
in an especial degree, connects together all the forms. 

General Appearance, — Cajntidum oval, more or less 
produced, flat or gibbous ; formed of three, five, or seven 
approximate valves ; the lesser nniiibcr firising from the 
abortion of the terga, and the greater number from the 
scuta being divided into two segments. Valves mode- 
rately thick, either white or reddish, smooth or striated, 
and sometimes partly covered by membrane, bearing 
minute spines. Sc}da oval, of varying proportions ; the 
basal margin* is generally narrow, and blends into the 
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cariiia-tergal margin ; the internal basal rim generally is 
. wcill developed, sometimes with, and sometimes witliout 
interiiill teeth beneath the nmboncs. In P. chiirnca, and 
soiuctimes in P. crasm, there is a line of apparent fissure, 
^iid in P. fi>tsa of actual disseverrnent, running from the 
umbo to the apex of each scutum, nearly in the line in 
which a ridge extends in Lepas : the primordial valves 
of the scuta in these three species, are seated at the 
basal angles of the lateral and larger segments. The 
positions of the primordial valves, and the direction of 
growth in the calcified valves, are, in all the s[)ccies, the 
same as in L(;pas. In several of the species attached to 
Crustacea, the two scuta are unequally convex, which is 
caused, as was pointed out to me by ]\lr. Cray, by that 
valve which lies close and nearly j)arallel to the body of 
the crab, being least devclopc(l. 'J’hc T<‘r</a' arc cither 
quite absent, or rudimentary as in P. enma, or pretty 
well developed as in the other si)ecics: the occludcnt 
margin is single, and not double as gciiierally in Lepas ; 
the basal angle is cither pointed or truncated. The Carina 
varies considci-ably in shape, but never extends up between 
the terga, nor ends downwards in a fork ; in the first 
two species it is truncated ; in the others, it terminates 
in a deeply -imbedded oblong disc, which in P. e/mrnm 
seems almost entirely (but of course not quite) to sej)a- 
rate the inside of the capitulum from the peduncle ; 
a similar sepitration is effected in P. fimi, where the 
imbedded disc is small, by two large teeth on the 
intern^ basal rims of the two scuta. The carina is 
always, narrow, and cither solid internally or very slightly 
concave. 

Peduncle, is very short and yarrow ; the membrane is 
generally ringed with thicker, yellower portions, and often 
bears very minute spines. • 

Size . — All the species arc small, with a capitulum not 
exceeding half an inch in length. 

PiUmentary Appendayes. — None. * 

Mouth . — Labruui generally considerably bullate in 
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the upper part, witli a row of tcctli on the crcist. The 
mandibles luive four tc^etli, witli the inferior point narrow 
and spine-like, or rudimentary and absent. The majdlUc 
have, under the two or three upper great spines, a de(^[) 
notch itself bearing spines ; beneath this, tlie lower jiarc 
is straight and considerably prominent, l^l. X, fig. 15. 
Outer inaxillm are covered on their inner sides con- 
tinuously with spines. 

Cirri, — The first pair is soinctiines seated very distant 
from the second. The arrangement of the spines on tluj 
posterior cirri varies, to an unusual degree within the 
limits of the same genus. AVe have either tlie ordinary 
structure of anterior pairs, with single line intermediate 
spines (as in P. Krempferi and anranfia), or we have tin*, 
pairs increased by one or two additional longitudinal 
lateral rows, as in 1\ eburnea ; or we have the front 
spines forming a single transverse row, as in P, crassu 
and P.Jissa^ PI. X, fig. 29, a, 4'he segments in none 
of the species are protuberant; the anterior ramus of 
the second cirrus docs not seem to be thicker than the 
posterior i*ainus, as is usually the case. The rami of the 
second,* and of most of the other cirri, are tmeiiual in 
length, — the anterior ramus, contrary to the ordinary 
rule, being longer in P. eburnea, F. Jissa, and P. erassa, 
than the jiosterior ramus by several segments ; I have 
hitherto observed this inequality only in the sessile genus 
Chthainalus. 

'J^he Caudal Jppendaf/es are small, uniarticulatc, and 
always furnished with biistles. 

Dhinbft'mt. — ]A)UJ- out of tlie liv(; species live attnclicd to Crustacea in 
the European anti Knstern w anner tcinperaU^ and iro])ical oceans ; tlie Qfth 
species was fVuind attacli(;d to the dead s|)incs of an Echinus, ofl' Mew 
(juinca. It is probabJe tliat sevtu-ai more species w^ill be Jiereafter diseovci cd. 


1. PiEClIiASMA KyEMPrEIlI. Pl. II, Fig. J. 

P. valvis 5; carhia hasi truncald ct crMaid: gculo- 
rum ilvntiOus ruiurtt/s mii6oufdi6m forii/ju/t : tcrrjo- 
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ru^n aciuuine hamli traucato^ maryinl occludmll pcene. 
jjaralLelo. 

‘ Vatves 5 ; cariim with a truncated and crested base ; 
•scuta with strong internal uinbonal teeth ; tcrga with 
the basal point truncated, almost parallel to the occludent 
margin. 

Maxillai with short thick spines in the nofcli iindin 
tlie two upper great spiiuis ; caiuhd appendages witli 
scattered bristles on their summits, and along their whole 
outer margins. 

Jttj)aii; iittiujlicd, in great nuni])crs, to tlic upper and undtu* .sides of the 
iHuehttH Kmupftri of T)(^ JIaaii, a slo\\'-iuovi}ig hracliyourous crab, probably 
froni dcc]) water. Jiritisli iMuseiiiu. 

Genernl j4j>j}<;arance. — Capituluiu ratlit!!-. coinprosscd, 
narrow, and produced. Valves white, tinged witli orange, 
smooth, moderately thin, occasionally with faint traces 
of striae radiating from the mnboucs. 8ad(t, apex pointed, 
with a very slight ridge running to the mnbo; basal 
margin c(pialling ^vvo tliirds of tbe length of the tcrga, 
with an internal basal rim ; on the under side of each 
valve, beneath the umbo, there is a strong tooth. Out 
of the. numerous specimens, all excepting one liad theii' 
scuta uuecpially convex, with their occludent margins 
unequally curved, that of the more convex valve at 
the mnbo, cui’ling beyond the medial lino. The hasal 
end of the carina is, likewise, slightly curved laterally, 
and always turns towards the more convex valve. This 
ineqilality, as Mr. Gray pointed out to me, depends on 
the pbsition of the specimens ; the flatter side lying close 
to the carapace of the crab. Tcrya, ^i\i, oblong, nearly 
rectangular ; occludent margin straight ; basal angle, 
truncated, almost imrallel to the occludent margin; in 
width, three or four times as wide asThe*carina. Carina, 
(fig. I, «) short, luuTOW, slightly eiuved, upper part 
broadest, with tlie apex rounded, only just passing up 
between the basal broad ends of the tqj’ga ; cxtcmally 
carinated, intcrmdly very slightly eoncuvc ; basal end 
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abruptly truncated, crested, not deeply imbedded in the 
membrane of the peduncle. 

Pvdnnde, barely as long as the eapitulum, apparently 
(for specimens dry and much shrunk) narrow, surrounded 
by rings or folds of thicker yellowish membrane, of which 
the upper ones retain moderately long spines ; low down 
these rings become conHucut ; whole surface liuely dotted, 
dots largest on the rings. 

Mual/i. — Labium highly bullato in the u])per j)art, with 
a row of teeth on the crest ; mandibles with four teeth, 
the fourth close to the inferior apex, which is very little 
develojied, sometimes making the fourth tooth apjicar 
simjily bitid. Maxilhe with two large siiines on the 
upper angle, beneath which there is a large depression, 
bearing one rather long and thick, and four short and 
thick, spines ; inferior upraised part with a double row ot 
longer and thinner spines. 

6V/v /. — Posterior cirri with segments bearing five jiairs 
of spines, of which the lowest pair is very minute ; inter- 
mediate s[)incs minute ; spines of the dorsal tuft thin, 
of nearly ecpial size ; segments not at all protuberant, 
elongated. First cirrus, standing far separated from the 
second (as in Scalj)ellmu), with its nearly equal rami 
rather above half as long as those of the second cirrus. 
Second cirrus with anterior ramus not thickoj’, and 
scarcely more thickly clothed with s])incs, than the pos- 
terior ramus, but shorter than it by three or four seg- 
ments ; the spines not forming a very thick brush on the 
anteiior ramus. Poth rami of third cirrus with a longi- 
tudinal row of minute spines, jiarallel to the main J)airs. 
Eetwceii the bases of the pedicels of the first pair of cini, 
there arc two clos(;ly ajiprGximate, conical llattcned pro- 
tuberances, like the single one to be described in Ibla. 

Caudill Apix’ndaycH, about one third of the length of 
the pedicel of the sixth cirrus, with some moderately long 
and strong spines at the end, and down the whole outer 
sid(!S. 

OiHi, much pointed. Penis, hairy. 
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Size . — Capituluiu in largest specimens half an inch 
long. ; 


2. 1\ecilasma auratstia. PL 11, Pig. 2. 

P. valcis 5 ; carincc had Iraucald : HCiUis ova f is, 
maq/iiic hasali jjcrhreciy denlihus jjarcis, hiitrnis, nmho- 
rialihas inslrudo : tergorim acumiae hasali perohliqna 
irmcato. 

Valves 0 ; c*ai*iiia with a tniiicatcd base; scuta oval, 
with tlie basal iiiargiii very short, tiiriiishcd with small 
internal iimbonal teeth ; terga, with tlie basal point very 
obli([iiely truncated. 

JMaxillie with line spines in the notch under the three 
great upper si)ines ; caudal a])[)endagiis with scattei*ed 
bi istles on their summits, and along only the upper part 
of their outer margins. 

Afadi^ira; found by the llcv. U. T. Lowo, aUiiched to the mxii llomola 
Ctmcni, probably a deep-vatcr crab, lirilisli Aluscuiii. 

General Jppcarance, — This species so closely rcseniblos 
P. Kmnpferi, that it is superfluous to describe it in 
detail ; and I will indicate oidy the points of diflercnce. 
When the valves have been well preserved, they arc of 
flue pale orange colour, and hence the name above given, 
which w'as proposed l)y the llcv. 11. T. Lowe. 

Scuta, with the internal innbonal teeth small ; basal 
internal marginal rim very prominent, furrow’ed within ; 
basal* margin short, (only ecpialling half the length of 
terga)*, owing to the great curvature of the lower part of 
the earino-tcrgal margin ; hence, the outline of the scuta 
is almost pointed oval. I sliw no appearance of ine- 
quality in the two sides. , 

Terga, rather smaller in proportion to the scuta, than in 
P. Kannpferi, with the basal entl very obliquely truncated, 
so as to a])pear at first simply pointed, not p'arallel to the 
occludcnt margin ; apex considerably more pointed and 
produced than in the foregoing species. 
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Carina, iilmost of cqiuiJ iiiiiTowiicss througlioot, barely 
concave within ; lower end triangular, abruptly truncated, 
and not ci’csted. 

Primordial valccs very jdaiii, with the usual hexagonal 
structure : those of the terga, rounded at both ends, in- 
stead of being square, as in tlic mature calcified valves. 

Peduncle short, narrow', not half as long as the caj)i- 
tuhiiu ; paved with minute equal beads, as in the genus 
Dichelaspis. 

Mouth. — Mandibles with the fourth tooth very small ; 
inferior angle rudimentary. Maxilla?, W'ith three guiat 
upper spines, beneath which there is a deej) notch bear- 
ing some delicate spines ; inferior upraised i)art, as in 
P. Keemp/eri. 

Cirri. — Rami of first cirrus hardly more than one 
third as long as the rami of the second cirrus, which 
latter rami arc une(jual in length by only two segments ; 
the posterior ram\is being the longer one. 

Caudal Appendages, with only two or three lateral 
bristles, besides those on the summit.' 

Size. — Capitulum, three to four tenths of an inch long. 

General Remarks. — This species has tlio closest general 
resemblance to P. Keempferi, and is evidently a repre- 
sentative of it. On close examination, how'over, almost 
every part difters slightly ; the chief points being the , 
narrowness of the basal margin of the scuta v the oblique- 
ness of the truncated basal ond of the terga and the 
sharpness of the u])pcr end; the rudiuientary state of 
the inferior angle of. the mandibles • the charaefer of 
the spines on the maxilla; ; the proportional lengths of 
the cirri, and the fewness of the spines on the outer 
sides of the caudal appcildagcs. The fact of Madeira 
having this Pmcjlasnia, a representative both in structure 
and habits of a Ja])an species, is interesting, inasmuch, 
as I am informed by Mr. Lowe, that some of the Madeira 
fishes are analogues of those of Japan. 
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.;J. I’jX'lLASAIA CRASSA. PI. 11. Pig. 3. 

•Anatifa ciu^ssA. J.E.Gr(fif. Vroc. Zoolo^. »Soc., 1818, p. 1 )-, 
Aiiuulosa, Tab. iii, (igs. 5, 0. 

P, valvin 5; marinas termiao hamli in (Imnun par- 
imm infommi produclo : schUh conmmn^ dvniihus inlenm 
umhonalihus nidlis: terpis paiue radimmtalihm^ vuv carind 
lationbm. 

Valves 5 ; carina witli tlic basal* end produced into a 
small imbedded disc; scuta convex, without internal 
umbonal tcctli; terga almost rudimentary, scarcely broadei' 
tlian the carina. 

Spines on the; segments of the posterior cirri arranged 
in single transverse rows. 

Madeira; ailadicd to the llomola CitvlerU^ Itov. R. Lowe. British 
Musciuu.'^ 

General Ajipcarauee. — Capitiilmn liiglily biilliito, or 
thick. Valves rather tliick, opacpic, cither ))alc oi' dark 
flesh-red, smooth, yet rather plainly striated from the 
unibones. There arc a few very minute spines on tlic 
membranous borders of the valves. 

Scula highly eouvc.x, broadly oval, apex broad rounded; 
basal margin narrow, much curved ; no internal, um- 
bonal teeth ; basal internal rim strong, running up part 
of the occlude.ut margin. A slightly prominent ridge, 
cither rounded or angular, but in one speeiiuen a 
narrow depressed fissure-like line, runs parallel to the 
occludent margin and ends near the apex in a slight 
notch; ’this fact is of interest in relation to the striieture 
of the scuta in P. eburnea and P.fiftsu. The scuta are 
either equally or very unequally convex; in the latter case, 
the occludent margin, of one valve is curled, so that its 
umbo is not quite medial. ' 

* It is stated, ill ‘ Zoolog. Proc.,’ (181S, p., 41-,) that this sjiccics was 
attached to a gorgouia, from Madeira; 1 cannot but suH|)cct that there 
has been some confusion with i\v(i Oxjjfnaspis adalu from jMadtM’ra, which is 
thus attaclicd. 
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Tcrga, iiiinute, almost rudimentary, scarcely broader 
than the carina, and half as long as the chord of its arc;^ 
carinal margin slightly curved ; scutal margin straight, 
with a slight promineng; fitting into a notch in the scuta ; 
basal end bluntly pointed. 

Carina, (fig. 3, a') j'athcr shorter than the scuta, 
extending up oidy to the basal ends of the tcrga ; 
moderately curved ; apex moderately shai'p ; middle })art 
broadest, externally carinated; internally not concave, 
with the inner lamina of shell, at the basal end, pro- 
duced into a very small oblojig disc or tooth, which is 
only as wide as the narrowest upper part of the valve. 
The exterior keel does not exteml on to this disc, which 
is slightly constricted at its origin. 

Fedilnde very short, narrow, ringed, and apparently 
without spines. 

Size. — Capitulum four tenths of an inch long. 

The following parts of the animal arc described from 
some small and not well preserved s])ecimens I'roni 
Madeira, which I owe to the kindness of Mr. IjOwc. 

Mwith. — Labrum highly bullatc in the u])pcr part, 
with large, inwai’dly pointed, uucf|ual teeth. ]\landiblcs, 
with four large, pointed, equal-siued teeth, with the inferior 
angle very narrow, acuminated like a single spine. 
Maxillae, with three (?) large upper spines, of which the 
middle one is extremely strong and lojig, beneath which, 
there is a deep notch with a single strong spine, and 
with the whole inferior part scpiare and much upraised, 
so as to stand on a level almost with the tips of the groat 
upper spines. 

Cirri in a miserable state of preservation ; first cirrus 
short, second cirrus with rami uncrpial, and 1 suspect the 
anterior one the longest ; some of the other cirri also 
hfive unequal , rami. The segments of the posterior 
cirri arc not protuberant, they have on their anterior 
faces a single transverse row of bristles ; in the upper 
segments, some of the spines in each dorsal tuft (which 
is much sprdad out), are inuc/t thicker, though rather 
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sliortor than those on the anterior face. This peculiar 
,strnctnre is common to all live posterior cirri. 

’ Caudal Jppeudnf/es . — 1 can only say that they arc 
spinose* on their summits. 

• AffmWcH !. — This s[)ecics is allied to P. churnea in the 
rudimentary condition of its terga ; in the disc-shaped 
basal end of its carina; and in the presence in some 
specimens, of a fissure-like line on the scuta parallel to 
their occludcnt margins. Its affinity, however, is closer 
to P. ftsm, as is more especially shown by the remark- 
able arrangement of the spines on the five posterior cirri. 


4. r.F.CILASMA FTSSA. PI. IT, Fig. 4. 

P. valcifs 7; sculo ulroqnc c duohiisjuivtapositissc//MPiitis 
foriiialo ; scf/meiiio alt era inlus deuiafo: lerpiu hrevihus, 
ier aid qualer carina latioribus: carina; lennino hamli in 
dm-mn parvum aiupidtm infoman producto. 

Valves 7 ; each scutum being formed of two closely 
ai)j)roximate segmenfs; of which one is internally toothed: 
terga short, three or four times as wide as the carina: 
carina with the basal end produced into a small, narrow, 
imbedded disc. 

Spines on the segments of the posterior cii-ri arranged 
in single transverse rows. 

I’liilippinc A rcliipelngo ; Isliiiid of Bohol; pamsilic on a spinose crab, 
found under a stone at low water; single spceiinen, in Mus., Cuming. 

General Appearance . — Capitidum gibbous, broadly 
oval, nearly a quarter of an inch long. Valves white, 
smooth, moderately thick, marked by the lines of growth. 
The occludent segments of tfie scuta, and nearly the 
whole of the terga, and the whole of the cafina, enveloped 
in lemon-yellow membrane, tinged with orange, but the 
specimen had long been kept dry. 

Scuta formed of two, apparently always separate, 
segments, closely united, so that externally their separa- 



no 


P.KOILASMA I’fSSA. 


tion is hardly visihlo, and does not allow of niovcnient ; 
the fissure tlins formed nms almost in the line eoniiecting 
the und)o and apex, (wheix; in most species a ridge 
extends,) but a little on tin; cavinal side of it. The 
occludcnt s('giucut is narrowly bow-shaped, ])ointcd at 
both ends, with the upper end projecting slightly beyond 
the a])cx of the lateral segment, and with the oecludent 
margin regnlarlv curved from end to end The lateral 
segment is large, of an ovjil shape, with a narrow st]*ip 
cut ofl’ on one side. Primordial valves very plain at the 
umbones of the lateral segments, but none arc visible on 
the oecludent sc'omonts ; and this makes me believe that 
these two pieces arc normally parts of a single valve ; 
having only one specimen of I was not able to 

make out (]uite certainly whether the two segments are 
continuously united at their uml)oncs l)y a non-calcificd 
})ortion of valve, as is certainly the case with Dichclaspis. 
^.rhe basal nuu’gin of the lateral segment is narrow, 
inflected, and blends with the carino-tcrgal margin ; it 
lias an internal, ])rominent, basal rim, and towards the 
occludcnt margin a large, prominent; internal tooth. This 
internal l)asal rim is not parallel to the outer basal 
margin, but rises to a point a little way up the occludcnt 
margin, in the same manner as in P. churnca, but in 
a lesser degree; in this latter species the peduncle is 
internally almost cut olf by the large disc of its cariiia; 
here, on the other hand, it is internally almost cut off by 
these rims and. the two large teeth of the lateral segments 
of the scuta. 

2\n\(/a sub-triangular, short, nearly half as broad as 
long ; three or four times as wide as the carina, and rather 
wider than the occludcnt segment of the scuta; oecludent 
margin single, arched ; carinal margin slightly arched ; 
basal angle bluntly i)ointcd. 

^Carina very narrow, much arched, running up just 
between the basal ends of the terga ; exterior ridge en- 
veloped in membrane ; heel blunt, prominent ; internally, 
not concave, hven sliglitly convex, produced at the lower 
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end into a very narrow, short, iinbcaldcd dise, (or rather 
Jootii,) which is itself a little curved downwards and 
l)liint a| the end. 

Pedundr very narj'ow, about half as long as the 
eapitnlnm ; yellow, finely beaded, plainly ringed, withont 
spines. 

Moulh. — Tjabrnni, with a row of ininnte teeth ; ])alpi 
narrow. Mandibles with all the lower part narrow ; of 
the lour teeth, the second and third are narrow, the 
fourth is pectinated and ])laccd v(!ry close to the inferior 
angle, which is produced into a long thin tooth. Ma.\illa} 
unknown. 

Cirri. — First pair lost. I’lic ari’angoinent of the spines 
on all is most almonnal, Tl. X, fig. 29 : dorsal tnft long, 
arranged in a transvei’se line and seated in a deep notch ; 
in the sixth cirrus, the spines on the lower segments are 
fine, those on the upper segments arc thick and claw- 
like, mingled with some fine spines ; in the four anterior 
cirri the spines of the dorsal tufts arc even thicker 
and more claw-liko. On the anterior faces, also, of all 
the segments tlie spmc'.s form a single vow ; they arc 
shorter than those composing the dorsal tnft ; hence the 
spines on each segment arc arranged in a circle, inter- 
rupted widely on the two .sides : this arrangement is 
common to all five posterior cirri. Second cinns, with 
the aiiterior ramus one third longer and thinner than 
the posterior nTmus (this is the reverse of the usual 
arrangement) ; this longer ramus equals in length the 
sixth cinns. Third cirrus,..wdth the anterior ramus con- 
siilerably longer tlVan the posterior ramus; in the three 
posterior pair of cirri, also,, the anterior rami arc a little 
longer than the posterior : e.xQppt in length, there is 
little diflerence of any kind between the five postcu’ior 
pair of cini. Pcdieels of the cirri long,-* rami rather 
short ; segments clongatcAl, not protuberant. 

Caudal Appendages nearly as long as the pedicels of the 
sixth cifrus, thickly clothed with very ‘fine bristles, like a 
camel’s-hair pencil brush. 
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Affinities . — In the structure of the carina, and more 
especially of the scuta, there is a strong affinity between 
the present and following species; for we shall imme- 
diately see that in P. cfmrnca there is evidence of the 
scuta being composed of two segments fused together ; 
and the larger segment is furnished with an intemial 
obli(|uc, strong, basal rim. l^o this same species there is 
an evident affinity in the form of the niambhlcs and of the 
caudal appendages, and in the anterior rami of the cirri 
being longer than the posterior rami. Notwithstanding 
these points of aifinity, I consider that P, fissa is more 
closely related in its whole organisation, as more })ar- 
ticularly shown in the arrangement of the s[)incs on the 
cirri and in the presence of terga, to P. crassa than to 
P. ehimiea. Although in Dichelaspis, the scuta are 
invarial)ly composed of two almost separate segments, 
yet P. fissa shows no special affinity to this genus. 


i). P.ECILASMA EBURNEA. PI. Tl, Pig. 5. 

Tkilasmis EHiTRNEA. JUmh. Voyagc of Sulphur, .18 II, vol. i, 
Molliisc.'i, PI. xxi, fig. 5. 

P. vaMs 3 ; scutis acuminatiSy ovatis; ad pcdmmibm 
peene transrerse speetantibus ; denfibus internis imho- 
7ialihus foriihiis : lerpis niillis : carina' termino basali in 
discum amplurn ohlongum infosstini prodiicfo. 

Valves 3 ; scuta pointed, oval, placed almost trans- 
versely to the peduncle ; internal umbonal teeth strong : 
terga absent : cfirina with the basal end produced into a 
large, oblong, imbedded disc. 

Spines on the upper ^segments of the posterior cirri, 
[irrangcd in three or four approximate longitudinal rows, 
making smalli brushes. 

JTahitat . — New Guinea, atta'clied to the spines of a dead Eeliinus. Brit. 
Mus., and Cuming. 

General 'Appearance . — Capitulum flat, pear-shaped. 
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placed almost transversely to the peduncle. Valves 
white, smooth, moderately thick. 

* Scuta: the basal mai’gin, as seen externally, is narrow, 
and cafi hardly be separated from the carinal margin ; 
blit an internal basal rim, (fig. 5, fj) (along which the 
imbedded disc of the caiina runs,) shows where, in 
the other species, the basal and carinal margins arc 
separated. This basal intenial rim is not parallel to the 
external basal margin, but runs upwards to the occludent 
margin, leaving beneath it a large triangular space, to 
which the membrane of the peduncle is attached ; and 
this makes it appeal* as if the rostral umbones of these 
valves had grown downwards ; but, judging from the 
allied species, P. /?.v.v«, I have no doubt that the pri- 
mordial valves really lie on the umbones, and that the 
growth has been in the usual direction, that is, exclu- 
sively upwards. The occludent margin is curved, and 
blends by a regular sweep into the carinal margin, so 
that there is no acute upper angle. A distinct line can 
be seen, as if two calcareous valves had been united, 
running from the umbo to the npj)er end of the valve, 
thus in appearance separating a slip of the occludent 
margin ; internally this appearance is more conspicuous ; 
this structure is important in relation to that of F. fissa. 
The pointed umbones are divergent, and internally under 
each, there is a large tooth. The two valves arc equally 
convex. • 

Terga, entirely absent. 

The Carina (Tab. II, fig. 5, a, c), including the disc, 
is three' fourths as long as the scuta ; it is placed almost 
transveftely to the longitudinal axis of the peduncle ; it is 
narrow and internally convex ; the imbedded disc is very 
large, forming a continuous curfe with the upper part of 
the Carina ; this disc runs along the internal basal rim of 
the scuta, and hence almost separates, internally, the 
peduncle from the capitulum ; it equals one fourth of the 
total length of the valve, and is thtice as wide as the 
upper part ; it is oval, externally marked ‘by a central 

8 
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line, and with a slight notch at the end, giving a divided 
appearance to the whole, and indicating liow easily a fork 
might be formed from it. The carina is thick, measured 
from the inner convex to the exterior smfacc, which is 
carinated ; heel prominent. 

Peduncle, narrow, very short, not nearly so long as the 
capitulum. 

Motdh.— Labrum considerably bullate, with the lower 
part much produced towards the adductor muscle ; crest 
with small bead-like teeth; palpi small, pointed; man- 
dibles, with the first tooth standing rather distant from 
the second ; inferior angle spine-like and bifid ; maxilla) 
(PI. X, fig. 15), with two considerable spines (only one is 
shown in the Plate) beneath the upper large pair; the 
inferior upraised part bcai's seven or eight pair of spines, 
and its edge is not quite straight; close to the main 
notch, lying under the four u])pcr spines, there are two 
minute notches, with the interspace bearing a tuft of fine 
spines and a pair of larger ones. 

Cirri . — The rami in all are rather unctiual in length, 
the anterior rami being rather the longest ; the anterior 
rami of the second and third cirri ai’c not thicker than 
the posterior rami. The segments in the three posterior 
cirri are not protuberant ; the upper segments bear three 
or four pair of spines, with some minute intermediate 
ones, and with the lateral marginal spines unusually large 
and long, so as to form, with the ordinary pairs, a third 
or fourth longitudinal row ; hence a small brush is formed 
on each segment. The dorsal tuft is large and wide, so as 
to contain even fomteen spines, of which some arc as long 
as those in front. In the lower segments of these same 
posterior cirri, the lateral marginal spines are not so much 
developed (nor is the dorsal tuft), and hence the segments 
can hardly be, said to be brush-like. The first cirrus is 
placed rather distant from the second pair. The second 
and third cirri difler from the three posterior pair, only 
in the bristles being slightly more numerous, and in the 
dorsfd tufts being more spread out. 
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Caudal Appendages about half the length of the lower 
, segments of the pedicels of the sixth cirrus ; truncated and 
' rounded at their ends; thickly clothed with long excessively 
fine bnstlcs, so as to resemble camel-hair pencils. 

• The Stomach, I believe, is destitute of caeca ; in it Avas 
a small crustacean. 

General Bmnarls. — I was at first unwilling to sacrifice 
Mr. Hind’s genus, Trilasmis, which is so neatly (dia- 
ractcriscd by its three valves ; moreover, the present 
species does differ, in some slight respects, from the 
other species of Paecilasma’; but under the head of 
P. fissa I have shown how that species, P. crassn and 
P. eburnea are tied together. The absence of tci’ga, 
which arc rudimentary in P. erassa, (and we shall here- 
after sec, in Conchodemna, how worthless a character their 
entire absence is,) and the arrangement of the spines 
in the upper segments of the posterior cirri, are the only 
characters which could be used for a generic separation. 


Genus — Dichelaspis. Plate II. 

OcTOLASMis. * J. E. Gray, Amiuls of Pliilosopliy, vol. x, now sc.rit's, 
p. 100, Aticrust 1825. 

IIeptalajsmjs. Agassiz, Noineuclator Zoologicus. 

Vahee 5 , qtkjn fere pro septem liahcri possent^ sciiio in 
sepmenta plane duo, admigulim autem rostralem conjunda, 
diviso : Carina pier unique sursiim inter terga extensa, 
deorsum aut disco in/osso aut fured aut calgce terminafa, 

* From hxnKoa, bifid, and oorTror, a shield, or scutum. The name Octo- 
lasmis was given by Mr. Gray under the belief tliat there were eight valvtts. 
Leach (as stated in the ‘Annals of Philosophy/) had proposed, in MS., 
the name Dcptalasmis, and this is now used in the llritish Mriscum by Mr. 
Gray, and thus appears in Agassiz’s ‘Nomenclator Zodogicus.’ Althougli, 
strictly, there are only five valves, I continued to use, in my MS., the term 
Heptalasmis, until I examined the B, orihogonia^ where it was so apparent 
to the naked eye that there were only five valves, the scuta in this species 
being less deeply bifid, that I was compelled k) give up a name so mani- 
festly conveying a wrong impression, and hence adopted ttie one here used. 
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Valves 5, generally appearing like 7, from each sciltuni 
being divided into two distinct segments, nuitcd at the 
rostral angle ; carina generally extending up between the 
terga, terminating downwards in an imbedded disc, or 
fork, or cup. 

Mandibles, with three or four teeth ; maxilla) notched, 
with the lower part of edge generally not prominent ; 
anterior ramus of the second cirrus not thicker than tjje 
posterior ramus, not very thickly clothed with spin^; 
caudal appendages uniarticulatc, spinose. 


Dhtnhution . — Eastern and Western warmer occan.s in the Nortlicrn licmi- 
splicre, attaclicd to cruslaeea, sea-snakes, &c. 


Descri2}tio7i. — ^'I'lie capituluin appears to contain seven 
valves ; but, on examination, it is found that two of the 
valves on each side, are merely segments of the scutum ; 
these are united at the umbo, in three of the species, by a 
narrow, non-calciticd portion of valve, where the inimordial 
valve is situated ; in D. ortlmjonia, however, the junction 
of the two segments is perfectly calcified, and of the 
. same width as the whole of the basal segment* j The 
capitulum is much compressed, broad at the base, and 
extends a little beneath the basal segments of the scuta. 
The valves are very thin, often imperfectly calcified, and 
generally covered with membrane. 'They arc not placed 
very close together, and in all the species a considerable 
interspace is left between the carina and the two other 
valves : in the D. Grayii the valves are so narrow that 
they form merely a calcified border round the capitulum. 
The membrane between the valves and over them, is 
very thin, and is thickly studded, in some of the species, 
with minute blunt conical points, apparently representing 
spines. The valves in the same species present considerable 
variations in shape ; in their manner or direction of growth, 
and in the position of their primordial valves, they agree 
with Lepas and Paecilasraa. 

Ssuia, — In. three of the species the two segments. 



GKNUS IHOllKLASriS. 


117 


riiitned the occludent and basal, appear like separate 
.valves, but these, by dissection, can be most distinctly 
seen t(i be united at the rostral angle. The primordial 
valve, formed of the usual hexagonal tissue, is elliptic, 
elongated, and placed in the direction of the occludent 
segment ; calcification commences at its upper point, so 
. as to form the occludent segment, and afterwards at its 
fo’Sver point, but rectangularly outwards, to form the basal 
segment ; in the minute space between these two points 
of the primordial valve, there is, in four of the species, 
no calcification ; so that the two segments are united by 
what may be called a flexible hinge ; in D. orthogonia the 
two calcareous segments are absolutely continuous. The 
occludent segment is longer than the basal segment ; it 
either runs close along the orifice, or in the upper part 
bends inwards ; both segments arc narrow, except in 
B. Warwickii, in which the basal segment is moderately 
broad ; the two scgvncnts arc placed at an angle, varying 
from 45° to 90°, to each other. The capitulum generally 
extends for a little space beneath the basal segments of 
the scuta, where it contracts to form the peduncle. 

The^^hryfl! present singular differences in shape, and 
arc described under the liead of each species ; scarcely 
any point can be predicated of them in common, e.xccpt 
that they are flat and thin. 

The Carina is much bowed, narrow, and internally 
cither slightly roncave or convex and solid ; the upper 
end extends far up between the terga ; the lower end is 
formed by a rectangularly inflected, imbedded, triangular 
or oblong disc, deeply notched at the end, or as in 
If. Lowei, of a fork, the base, however, of which is wider 
than the rest of the carina, so as to present some traces of 
the disc-like structure of the otGer two species ; or lastly, 
as in B. orthogonia, it terminates in a g’cscent-formed 
cup. 

Peduncle . — This is narrow, compressed, and about as 
long, or twice as long, as the capitulum; in B. Warwickii 
it^ is studded with minute beads of yellowish chitiue. 
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Size. — Small, with a capituliim scarcely exceeding a 
(jiiarter of a inch in length. 

Filamentari/ Appemlagcs. — None. There arc two small 
ovigerous fiu'na, which, in D. IVanciekii, had the glands 
collected in seven or eight little groups on their margins. 

Mouth . — Labrum highly bullate, with small teeth on 
the crest j palpi small, not thickly covered with spines. 
Mandibles narrow, with three or four teeth. Maxilla; 
small, with a notch beneath the two or three great upper 
spines; lower part bearing only a few jjair of spines, 
generally not projecting, but in D. orthoponia largely 
projecting. Outer maxillae, with their inner edges con- 
tkiuously covered with bristles. 

Cirri . — First pair short, situatcH rather far from the 
second pair; second pair with the antciior ramus not 
thicker than the posterior ramus, and hardly more thickly 
clothed with spines than it, excepting sometimes the few 
basal segments. All the live posterior pair of cirri re- 
semble each other more closely than is usual. In 
D. Lowei, the segments of the posterior’ ciiri bear the 
unusual number of eight pair of main spines. 

Caudal Apptendapes . — ITii-articulate, spinose ; in D. 
pellucida they are twice as long as the pedicels of the 
sixth cuTus, but I could not perceive in them any distinct 
articulations. 

Dhtrihiition . — Attached to crabs at Madeira, and off Borneo; to sea- 
snakes in the Indian Ocean. The individuals of all the species appear to be 
rare. 


General Remarks . — ^Foui of the five species, forming 
this genus, though certainly distinct, are closely allied. 1 
have already shown, that although the characters separating 
Lepas, Paecilasma, and ‘Dichelaspis are not very im- 
portant, yet iff they be neglected these three natural little 
groups must be confounded together. Dichelaspis is 
much more closely united to Paecilasma than to Lepas, 
and, as far as the. more important characters of the 
animal’s body are concerned, there is no important dif- 
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fercncc between them. Consequently, I at first united 
Pajcilasma and Dichclaspis, but the latter forms so natural 
a genus, and is so easily distinguished externally, that I 
have tfiought it a pity to sacrifice it. The carina, (which 
5cems to afford better characters than the other valves in 
Dichclaspis,) from generally running up between the terga 
and in ending downwards, in three of the species, in a 
deeply notched disc or fork, more resembles that in 
Lepas than in Paecilasrna ; in the manner, however, in 
which the imbedded disc, m D/IVrmcic7m mA D. Grayii, 
nearly cuts oft* the inside of the capitulimi from the 
peduncle, there is a resemblance to Paicihisma churnea. 
In the extent to which the valves are se[)arated from 
each otlujr, in the bilobed form of the scuta, (the two 
segments in Uiclielaspis, perhaps, answering to the upper 
and lateral projections in the scuta of Concltoderma vir- 
(jata,) and in the basal half of the scuta not descending 
to tlie base of the capitulimi, there is a considerable re- 
semblance, to (^onchoderma ; in both genera the adductor 
muscle is attached under the umbones of the scuta ; but 
the structure of the mouth and cirri and caudal appendages 
shows that the affinity is not stronger to Conchoderma than 
to Lepas. It appears at first probable, that Dichelaspis 
would present a much closer affinity to Pcccilamaa fissa, in 
which, owing to the scuta being formed of two segments, 
there are seven valves, than to .any other species of 
that genus ; Imt in P, Jhsa the primordial valve is trian- 
gular and is situated on the basal segment, wlicroas, in 
Dichelaspis, it is elliptic .and is seated between the two 
scgnuhits, and is more in connection with the occludent 
than with the basal segment ; and this I cannot but think 
is an important difference : in other respects, P. f ssa 
shows no more affinity to Didiclaspis than do the other 
spcicics of the genus. Einally, I may add that Dichelaspis 
be.ars nearly the same relation to Paecilasma, as Con- 
choderma does to Lcp.as. 
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1. Dichelaspis Warwickii. pi. II, figs. C, Gw,/;. 

OcTOLASMTS Waiiavickii. /. E, Gray. Annals of Pliilosopliy, 
vol. X, p. 100, 1825 ; Spicilcgia Zoologica. t. vi, fig. IG, 1830. 


D. scutonm mjmento basali duplo latiore quam seg- 
mentum occludens: tergorum parte inferiore paido latiore 
quam occludcm scu forum Hcgmcntnni. 

Scuta, with tlic basal segment twice as wide as the 
occludent segment; torga, with the lower part slightly 
wider than the occludent segment of the scuta. 

Mandibles, generally with four teeth. 

Off Borneo, attached to a crab (Belcher); China Sea. British Mugciini. 

General Jppeamnee . — Capituhira much compressed, 
elongated, with the valves not very close together, the 
earina being separated by a rather wide space from the 
scuta and terga. Valves variable in «hape, very thin and 
translucent, covered by thin membrane, which, over the 
whole capitulum, is studded with minute blunt points. 

Scuta . — Segments without internal teeth or an internal 
basal rim ; the occludent segment long, narrow, pointed, 
not quite flat, sometimes slightly wider in the upper 
part; about one third of its own length longer than 
the basal segment ; occludent margin slightly arched ; 
basal segment about twice as wide as the occludent seg- 
ment, triangidar, slightly convex; in young specinums 
(PI. 11, fig. 6 h), the carinal margin of the basal segment 
is protuberant, and the occludent margin hollowed out ; in 
old specimens- the occludent margin of the basal segment 
is straight, and the carinal margin much hollowed out. 
In very young specimens the basal segment is very small 
compared to the occludent. 

Terga, variable in ,sbape ; flat, lower part wider than 
the occludent. segment of the scuta; occludent margin 



DICIIEI.ASPIS WARWICKTT. 


121 


double, forming a considerable rectangular projection, 
in the terga of Lepas ; scutal margin deeply excised at 
a point corresponding with the apex of the scuta, a flat 
tooth dr projection being thus formed; there is some- 
times a second tooth (fig. 6 a little above the basal 
point. The terga, in the first variety, somewhat resemble 
in shape the scuta of Conchodernia aurita. 

Carina, much bowed, narrow, slightly concave within, 
(in the Borneo specimen, rather wider and more con- 
cave,) extending up between the terga for half their 
length, terminating downwards in a rectangularly in- 
flected, deeply imbedded, oblong, rather wide, flat disc, 
at its extremity more or less deeply notched. This disc 
is externally smooth; internally it sometimes has two 
divergent ridges on it; it extends across about two- 
thirds of the base of the cajutulum (fig. 6 «; as seen 
from beneath, when the peduncle is cut off), to under 
the middle of the basal segments of the scuta. 

Peduncle, narrow, flattened ; united to the capitulum 
some little way below the scuta; about as long as the 
capitulum; the menlbranc of w'hich it is composed is 
thin, externally studded with bluntly conical beads of 
yellowish chitinc, of which the largest were of an 
mch in diameter; on their internal surfaces these arc 
furnished with a small central, circular depression, appa- 
rently for a tubulus ; the arrangement of the beads varied 
in concentric zones. Similar conical points on the capi- 
tulum have an internal concave surface about in 
diameter, with a central circle diameter, for the 

insertidh, as I believe, of a tubulus. 

The largest specimen had a capitulum a quarter 
of an inch long. 

Mouth . — ^Labrum highly bullhte ; crest with not very 
minute, blunt teeth, which towards the nyddle lie closer 
and closer to each other, so as to touch. Palpi rather 
small, with a few very long bristles at the apex. 

Mandibles, narrow, produced, with, four teeth, and the 
inferior angle tooth-like and acuminated ;• in one spe- 
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cimen, on one side of the mouth, the mandible had only 
three teeth. 

MaxiUcB, small ; at the upper angle there are two large 
spines and a single small one, beneath which there is :i 
deep notch, and beneath this a straight but projecting 
edge, bearing a few moderately large and some smaller 
spines. Outer maxillae sparingly covered with bristles 
along the inner margin. 

Cirri . — First pair far removed from the second pair, 
and not above half their length ; segments rather broad, 
with transverse rows of bristles not very thickly crowded 
together ; terminal segments very obtuse, and furnished 
with thick spines. The segments of the three posterior 
pair have each three or four pair of spines, with a few 
minute spines scattered in an exterior, parallel, longi- 
tudinal row ; dorsal tufts, with four or five long spines. 
The second cirrus has its anterior ramus not thicker, 
but rather shorter than the posterior ramus ; the former 
is only a little more thickly clothed with spines, owing 
to those in the longitudinal lateral row being longer and 
more numerous, than is the sixth pUir of cirri. Ilristles 
not serrated. 

Caudal A^jpendaffcs, narrow, thin, slightly curved, about 
half as long as the pedicels of the sixth cirrus ; in young 
specimens, the appendage bore seven or eight pair of long 
bristles rectangularly projecting; in some older specimens, 
there was a tuft of bristles on the summit, and two 
other tufts on the sides. 

I at first thought that the Borneo specimen was a 
distinct species, but after careful comparison of‘the ex- 
ternal and internal parts, the only difference which I can 
detect is, that the terga are slightly larger, and that the 
Carina, to a more evident degree, is wider, more especially 
in the middle, and lower portions. 
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2. J)icnELASPis Gratii. pi. II, fig. 9. 

^ />. Hcutormn ^egme/nto hamli (mgustiore quam seq- 
inentum ocdudens; longitudine pane dwiidid: tergis^ hi- 
penniformifjuSy margim crenatOy spina posticd, nianubrio 
angustmre quam ocdudens scutortm s(gnientunu 

Scuta, with the basal segment narrower than the occlu- 
(lent segment, and about half as long as it. Tcrga like 
a battle-axe, wdth the edge crenatcd and a spike behind ; 
the handle narrower than the occludent segment of the 
scuta. 

Mandibles with three teeth ; cirri unknown. 

Attiiolicd to the skin of a sea-snake, believed to liavc been the Ilydeus or 
Pelmnis bieolor, and therefore from the Tropical, Indian or Pacific Oceans ; 
associated with the Conchoderma Hunted; single specimen, iii a very bad 
condition, in the Koyal College of Surgeons. 

General Apjyearancc . — Capitulum much compressed, 
elongated, formed of very thin membrane, with the valves 
forming roJind it a mere border. Valves thin, imper- 
fectly calcified, covered with membrane. 

Scuta formed of two narrow plates at very nearly 
right-angles to each other, one extending along the 
occludent, and the other along the basal margin ; both 
become very narrow at the point of junction, and arc 
there not calcified, but arc evidently continuous and form 
part of the same valve ; the basal segment is about half 
as long and narrower than the occludent segment, flat 
and bluntly pointed at the end; occludent segment 
slightly curled, and therefore the whole does not lie 
(piite in the same plane; narrow close to the umbo, 
with a very minute tooth on the under side; apex 
rounded. In the upper part, the occludent segments 
leave the membranous margin of the orifice, and run in 
near to the terga, bending towards them at an angle of 
45° with their lower part. I was unable to distinguish 
the primordial valves. 
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Terga , — These valves arc of the most singular shape, 
resembling a battle-axe, with a flat and rather broad 
handle ; the upper part consists of an axe, with a broad 
cutting crenated edge, behind which is a short blunt 
spike. The spike and cutting edge together answer to 
the ‘double occludcnt margin of the tergum in Lepas. 
The whole valve is flat, thin, and lies in the same plane ; 
the carinal margin is nearly straight ; the scutal margin 
bulges out a little, and at a short distance above the blunt 
basal point is suddenly naiTOwed in, making the lower- 
most portion very narrow j the wid(!st part of the handle 
of the battle-axe, is narrower than the occludcnt segment 
of the scuta. The two spikes behind the cutting and 
crenated edges of the two terga, are blunt and almost 
touch each other ; above their point of juncture, the mem- 
brane of the orifice forms a slight central protuberance. 

Carina, very narrow throughout, concave within, much 
bowed; upper point broken and lost, but it must have 
run up between the terga for more than half their 
length; basal portion inflected at nearly right angles, 
and running in betw'ceu, and clo'se below, tlic linear 
basal segments of the scuta, so as almost entirely to 
cut off internally the peduncle and capitulum. This 
lower inflected and imbedded portion, or disc, gradually 
widens towards its further end, which is, at least, four times 
as wide as the upper pai’t of the carina, and is deeply 
excised, but to what exact extent I cannot state, as the spe- 
cimen was much broken. On each side of this elongated 
triangular disc, there is a slight shoulder corresponding 
to the ends of the basal segments of the scuta ; and on 
the upper surface of each shoulder, there is a small tooth 
or projection. The middle part of the disc is barely 
calcified, and is transparent. 

Peduncle, lather longer than, and not above half as 
wide as, the capitulum; the latter being nearly y^ths 
of an inch in length: the membrane of the peduncle is- 
thin, naked and structureless. 

Mouth . — Labmm ' highly protuberant in the upper part, 
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with a row of beads on the crest. Palpi small, with few 
gristles. Mandihles, with the whole inferior part, very 
nari'ow ; three teeth very sharp, with a slight projection, 
perhaps* marking the place of a fourth tooth ;* inferior 
aftgle ending in the minntest point; first tooth as far 
from the second, as the latter from the inferior angle. 
Ma, villas with a hroad shallow notch ; inferior angle much 
rounded, bearing only four or five pair of Spines. 

Cirri. — Pirst pair apparently remote from the second 
pair ; all five posterior pair lost ; first pair short, with 
the rami unequal by about two segments; segments 
clothed with several transverse rows of bristles ; terminal 
segments blunt. 


3. DlOlIJiliASPIS PELIiUCIDA. PI. II, fig. 7. 

J). mlvarum sinr/tdarum acuminibu^ superiorihus el 
hiferioribtut vix inlersecantihuH : sculonm segmento hamli 
multo anffusliore quam seymentmn occludens ; loiiffiludine 
fere diuddid ; terffis* hipemiformibus, marpim integro, 
manubrii acumine ad carinam Jlexo. 

Valves with the upper and lower points of the several 
valves only just crossing each other. Scuta with the basal 
segment much narrower than the occludcnt segment, and 
about half as long as it. Tcrga like a Ijattlc-axe, with 
the edge smootja, and the point of the handle bent to- 
wards the Carina. 

Mandibles with foiir teeth ; caudal appendages twice 
as long ’as the pedicels of the sixth curus. 

Indian Ocean ; attached to a sca-snakc. 

This species comes very close*to the D. Grayii, w'hich 
likewise was attached to a snj£kc ; but I cannot persuade 
myself, without seeing a graduated series, tliat the differ- 
ences immediately to be pointed out can be due to 
ordinary variation. I am much indebted for specimens 
to the kindness of Mr. Busk. 
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General Appearance . — The membrane of the eapitnlum 
and peduncle is suriuisingly thin and pellucid, so that 
the ovarian tubes within the peduncle can be traced with 
the greatest case. The valves arc smiill, the a[)ices only 
just crossing each other, and arc composed of yellow 
chitine, with mere traces of calcification. The capitulum 
is pointed, oval, :15 of an inch long; the peduncle is 
naiTow, and fully twice as long as the capitulum. 

Scuta . — The two segments stand at right-angles to 
each other ; the basal segment is linear and pointed, 
fully half as long, but only one third as wide, as the 
occludcut segment. The point of junction of the two 
segments is wider than the rest of the basal segment. 
This latter segment lies some little way above the top of 
the peduncle. The oecludcnt segment is bluntly pointed ; 
it is directed a little inwards from the edge of the oiifico 
towards the terga ; the apex I’eaches up just above tlie 
slightly reflexed lower point of the terga. The adductor 
innsclc is fixed under the point of junction of the two 
segments. 

The Terpa are battle axe-shaped; with the blade part 
■ very prominent, smooth-edged ; behind the blade there is 
a short upwardly-turned prominence. The lower point 
of the handle of the axe, is bent towards the carina. The 
tergum, measured in a straight line, equals in length 
two thirds of the occlndent segment of the scutum, the 
handle being rather narrower than this same segment. 

The Carina is extremely narrow and much bowed ; the 
apex reaches up only to just above the lower bent points 
of the terga. The basal end is rectangularly inflected, and 
stretches internally nearly across the peduncle; it consists 
(fig. 7 «) of a triangular disc of yellow thin membrane, 
four or five times as wide as the upper part of the valve ; 
the end of this disc is hollowed out ; its edges are thick- 
ened and calcified, and hence, at first, instead of a disc, 
this lower part of the' carina appears like a wide fork ; 
the tips of the pro;ngs stretch just under the tips of the 
basal segments of the scuta. 
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Peduncle . — Its narrowness and transparency are its 
pnly two remarkable characters. 

Month. — All the parts closely resemble those of 
I). Grdpi, but being in a better state of preservation 1 
vtill describe them. The labrum is highly bullatc, with 
a row of minute teeth on the crest, placed veiy close 
together in the middle. Palpi small, thinly clothed with 
spines; mandibles extremely nju'row, hairy, with four 
teeth, but the lower tooth is so close to the inferior 
angle, as only to make the latter look double. Maxilla?, 
with a very deep broad notch, dividiiig the whole into 
two almost equal halves ; in the upper part there are 
three main spines. 

Cirri . — The first pair are placed at a considerable dis- 
tance from the second pair ; they are short with equal 
rami, and rather broad segments furnished with a few 
transverse rows of bristles. The five posterior cini have 
singularly few, but much elongated segments, bearing* 
four pair of spines : the two rami of the second pair are 
alike, and differ only from the posterior cirri in a few 
of the basal segments having a few more spines. 

The Cavdal Appendages are twice as long as the pedi- 
cels, and nearly half as long as the whole of the sixth 
ciiTus ; they have a small tuft of long thin spines at their 
ends, and a few in pairs, or single, ' along their whole 
length ; at first I thought that they were multi-articulate, 
but after careful examination I can perceive no distinct 
articulations; I have seen no other instance of so long 
an appendage without articulations. 

Diagnosis . — This species differs from D. Grayii in all 
the valv'es being shorter, so that their points only just 
cross each other ; but this, I conceive, is an unimportant 
character. In the scuta, the btisal segment is here nar- 
rower, but the point of junction of the two segments 
wider than in that species ; in the terga, flic edge of. the 
axe is smooth instead of being crenated, and the handle 
and the point behind are of a rathe^ different shape ; in 
the Carina the imbedded basal disc has not shoulders and 
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small teeth, as ui D. Grayii. Notwithstanding these 
ditfcrences, I should not he much surprised if the present 
form were to tium out to be a mere variety. 


4. DlCHELASPlS Low'ei. PI. II, fig. 8. 

D. scutormu seymento /jasali anymiiore quam occlu- 
dens seyiiieiduiii, loiiyitudine fere 5 : teryoruni pnrte in- 
feriori duplo latiore quam occludens scutorum seymeuium. 

Scuta w'ith the bcasal segment naiTowcr than the occlu- 
dent segment, and about four-fifths as long as it. Terga 
with the lower part twice as wide as the occludcnt seg- 
ment of the scuta. 

Mandibles with four teeth ; segments of the three pos- 
•tcrior cirri with eight pair of main spines. 


Hah. — Madeira; attached to a rare Brachyourous Crab, discovered by 
the Bcv. B. T. Lowe. Very rare. 

. General Appearance. — Capitulum much compressed, 
sub-triangidar, formed of very thin membrane ; valves im- 
perfectly calcified, and thin. 

Scuta formed of tAvo narrow plates placed at about an 
angle of 50° to each other, and united at the umbo by a 
non-calcificd flexible portion. The priijiordial valve is 
situated at this point, but chiefly on the occludent seg- 
ment. The occludcnt segment is about twice as wide 
and about one fifth longer thtin the basal segment, which 
latter is rather sharply jminted at its end. The occludcnt 
segment is slightly arched, a little narrowed in on the 
occludcnt margin close vo the umbo ; its upper end is 
broad and blunt j it runs throughout close to the edge of 
the orifice of the sack, and its longer axis is in the same 
line with that of the terga. Close to the umbones, on 
the under side of the basal segment, there is, on each 
valve, a longi.tudinal calcified fold, serving as k |oQth. 
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Terga broad, with a deep notch con*esponding to the 
jipex of the occhident segment of the scuta; the part 
beneath the notch is of nearly tlie same width tliroughout, 
and is twice as broad as the occludent segment of the 
stuta ; it has its basal angle very broad and blunt. Tlie 
entire length of the terga equals two thirds of that of the 
occludent segment of the scuta ; occludent margin simply 
and slightly curved. 

I'lie Carina is of nearly the same width throughout, 
with the upper part rather the widest, and the apex 
blunt; w ithin conrex; it extends up betw^een throe fourtlis 
of the length of the terga, terminating downwards in a 
foi-k wuth very sharp prongs, standing at right-angles to 
each other (fig. 8 a) The fork, measured from point to 
point, is thrice as wade as, and measured across at the 
bottom of the prongs it is wuder than, the widest upper 
part of the valve, — a resemblance being thus shown with 
tlie triangular notched disc in 1). GraijiL The poijits 
of the prong extend under about one fourth of the length 
of the basal segments of the scuta. 

rodnnde rather lotiger than the capitulum, which, in 
tlie largest specimen, wns -,^ths of an inch in length ; 
peduncle narrow, close under the capitulum ; meinbrane 
thin and structureless. The larger specimen had almost 
mature ova in the lamellai. 

Moalh . — Labruui with a few bead-like teeth on the 
crest, distant from each other even in the central part ; 
pal))i rather small, moderately clothed with bristles. 

MamUhlvs, wuth four teeth; the inferior angle blunt 
and broad, show-ing, apparently, a rudiment of a fifth 
tooth ; the first t oth is as far from the second, as is this 
from the inferior angle ; second, third, and fourth teeth 
very blunt, whole inferior part o^mandiblc not much nar- 
rowed. Maxillai small, with a small notch under the 
three uj)per spines, which are followed by five or six pair, 
nearly as large as the upper spines. 

Cirri , — First pair remote from the, second ; their rami 
nearly equal, and about one third of the length of the 
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rami of the second cirrus ; thickly clothed witli bristles : 
rami of the second cimis of equal thickness, but little 
shorter than those of the sixth cirrus ; the three or four 
basal segments of the anterior ramus are thickly clothed 
with spines; the other segments, and all the segments 
on the thii’d pair, resemble the segments of the three 
posterior pair. These latter arc elongated, not pro- 
tuberant, and STipport eight pairs of spines with very 
minute intermediate spines ; those in the dorsal tufts arc 
numerous and long. 

Caudal Jpj^^nxktr/cs nearly as long as the pedicels of the 
sixth cirrus ; oval, moderately pointed, with their sides, 
for one fourth of their length, thickly clothed with long 
veiy thin spines. 

Affinities . — In the form of the scuta and of the carina 
this species is most nearly allied to J). Gnu/ii or i>. 
lucida, in the form of the terga to D. WarwieJeii. 


6. Dichelaspis ortiiooonia. pi. II, fig. ] 0. 

D. scutorim hamli sef/mento anijusliorc quam occludens 
seghientum ; lon^itudine fere dimidid ; dtiorum scffmentorutu 
junctione calcarcd: lerporuvi promineniiis marifinuliltus 
incequalihus quinqiie ; carina dcorsum in jiarvo cidjjce 
lunalo terminatd. 

Scuta with the basal segment naiTower than the 
occludcnt segment, and about half as long as it; junction 
of the two segments calcified. Terga with five unequal 
marginal ijrojections. Carina terminating downwards in 
a small crescent- formed cup. 

Maxillm with the inferior part of edge much upraised. 

'I 

Hah. unknown ; associated witli ScaljielUim rut Hum, apparently attached 
to a horny corallino. Britisli Museum. 

The specimens arc' in a bad condition, not one with 
all the valves in their proper positions, and most of them 
broken ; animal’s body much decayed and fragile. 
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General Jppearancc. — Capituliim apparently mncli 
flattened ; viilves naked, coloured reddish, separated from 
eacli otlier by thin structureless membrane. 

The iScuta consist of t^'o bars placed at right-angles to 
dJich other, with the point of junction fully as wide as 
any part of the basal segment, and perfectly calcified ; 
the primordial valve lies at the bottom of the oceludcnl 
segment. The basal segment is equally narrow through- 
out, and very slightly concfive within ; the occhulcnt 
segmciH widens a little above the junction or umbo, and 
then keeps of the same width to the apex, which is 
obliquely truncated ; internally this segment is concave ; 
externally it has a central I’idge running along it; the 
f)celndcnt segment is twice as long and twice as broad as 
the basal segment. Both segments are a little bowed 
from their junction to their apices. 

Terf/a . — These arc ol' a singular shape ; they are about 
three-fourths as long as the ocelud(;nt segment of the 
scuta, and in their widest part, of greater width than it. 
^I’hey consist of four prominent ridges proceeding from 
the umbo, and unibfd together for part, only of their 
length, and, thcrefoi'c, ending in four prominences ; one 
of these, the long<«t, has the same width throughout, 
and fonns tlie basal point; a second, very small one, is 
seated high iq) on the cariual margin just above the apex 
of the Carina ; the third and fourth, are nearly equal in 
length, and project one above the other on the scutal 
margin. There are two occhulcnt margins, meeting each 
other at right angles, and forming a prominence, as in 
Lepas ; ’and this gives to the margin of the valve the five 
prominences. The whole valve internally is flat ; exter- 
nally, it is ridged as described. 

Carina (fig. 10, a, h), niucl! bowed, narrow, long; 
externally, the central ridge is cpiitc flattened ; internally, 
slightly concave, but scarcely so towards the lower part, 
which is narrow ; the upper pm! widens gradually, and the 
apex is rounded. The basal embedded portion is as 
wide as the uppermost part, and forms a cu[)» unlike any- 
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thing else known : the outline of this cup is serai-oval and 
crcscent-forraed ; it is moderately deep ; it is formed by 
the external lamina of the carina bending rectangularly 
downwards and a little outwaj'ds, whereas the inner 
lamina of the lower part (which is slightly concave), is 
continued with the same cinwe as just above, and forms 
the concave chord to the semi-oval rim of the cup. 'I’his 
cup, I believe, lies under the points of the basal segments 
of the scuta. 

Peduncle unknown, probably short. 

Leiifflh of ca[)ituluui, above -j^ths of an inch. 

Moulh . — Labnim with the upper part highly bidlatc, 
and produced into a large overhanging projection ; (;rest 
with a row of rather large bead-like teeth ; palpi small, 
their two sides parallel, very sparingly covered with long 
bristles. 

Mandibles, narrow, produced, with four teeth, and 
the inferior angle produced into a single strong spine : 
the distance between the tips of the first and second teeth 
almost equals that between the tip of the second tooth 
and of the inferior angle. 

Man illa: with three large upper unequal spines, beneath 
which, there is a deep and wdde notch (bewaring one spine), 
and the inferior part pi’ojects highly, bearing three or 
four pairs of spines, and is, itself, obscurely divided into 
two steps. 

Outer Maxilla;, very sparingly covered with bristles ; 
outline, hemispherical. 

Cirri . — The rami of the five posterior pair arc extremely 
long, as are the pedicels ; the segments are much elong- 
ated, with their anterior faces not at all protuberant; 
each bears five pair of vciy long and thin s})incs, with an 
excessively minute one bdtweeu each pair ; the doraal tuft 
consists of very fine and thin spines. The second cirrus 
has its anterior ramus not at all thicker than the posterior 
ramus; but has an exterior third longitudinal row of 
small bristles. Fir,pt cirrus, separated by a wide inter- 
val from the second pair ; very short with the two rami 
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slightly unequal in length ; the segments are broad, and 
are j)aved moderately thickly with spines ; the terminal 
spines not particularly thick. 

Caudal JppcHchcjes consist of very small and narrow 
plates, about half the length of the pedicels of the si.xth 
cirrus, with a few long spines at their ends. 

This well-marked species, I think, has not more affinity 
to one than to another of the previous species : it differs 
from all, in the junction between the two segments of the 
scuta being perfectly calcified ; in the peculiar cup, forming 
the base of the carina; and lastly, in the inferior part of 
the maxilla! projecting. 


OxYNAsris.* Gen. Nov. PI. III. 

Vah'CB 5, approximata: : scnlortm umhones in medio 
marginis ov.ehtdentk ponUi .- carina reelangule fexa, sr^rs/'m 
inter terga extenm, ieriuino bamti simpHcitcr oncavo. 

Valves 5, approximate ; scuta with (heir umboncs in 
the middle of the oedudent margin ; carina rectangularly 
bent, extending up between the terga, with the basal end 
simply concave. 

Mandibles with four teeth ; maxillm notched, with the 
lower part of edge nearly straight, ])romineut ; anterior 
ramus of the second cirrus thicker than the posterior 
ramus; caudal rfippendages, uniarticulatc, spinosc. 

Attached to horny corallines. 

• 

I have most unwillingly instituted this genus ; but it 
will be seen by the following description, that the one 
known species could not have baen introduced into Le})as 
or Pmcilasma, without destroying these genera, although 
it has a close general resemblance with botlf As far as the 
valves arc concerned, it is more nearly related to Lepas 
than to Pmcilasma; but taking the entire animal, its 

* From to sharpen, uiid atmti;, a shield or*scutuin. 
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relation is much closer to the latter genus than to Lepas : 
it (litters from both these genera in the manner of growth 
of the scuta, which is both uj)wards and downwards, the 
primordial valve being situated in nearly the nliddle of 
the occludcnt margin. In this respect, and in the shajlc 
of the Carina and terga, there is an almost absolute identity 
with Scal])ellnni; I may, however, remark that in Scal- 
pcllum, the scuta first grow' downwards, and afterwards 
in most of the species upwards, w'hercas hci‘c from the 
beginning, the growth is both upwards and downwards. 
In the mouth and cirri, there is rather more resemblance 
to Scal])c]hnn than to Piecilasrna and Lej)as : in habits, 
also, this genus agrees with Scalpcllum, and if it had 
possessed a low'cr w’horl of valves, it w^ould have quite 
naturally entered that genus. It is nnlbrtunate, that so 
insigniticant and poorly characterised a form should re(|uii’e 
a generic appellation. In natural position, it appears to 
lead from Scalpellum through Paecilasma to Lepas. 


1. OXYNASPIS CELATA. PI. Ill, fi^. 1. 

Madeira; iiliached iu numbers lo lui Anti pat lies ; Rpv. II. T. Lowe. 
Mils., .Hancock, 

General Appearance . — The eapitulum is rather thin, 
and broad iu proportion to its length ; it seems always 
entirely covered by the horny muricated bark of the 
Autipathes, and hence externally is eoloured rich brown 
and covered with little homy spines. The membrane 
over the valves is very thin, and is with difliculfy sepa- 
rated from the Antipathes ; it has, I believe, no spines of 
its own. The corium lining the peduncle is a fine 
pnr|)le. All the individuals arc attached to the cprdline, 
with their cayitulums upwards in the direction' of the 
branches, and in this respect fig. 1. is erroneous. 

The valves, when cleared of the bark, are white, or are 
strongly tinged with pinkish-orange. The uj)per parts 
of the scuta and terga arc plainly furrowed in lines 
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radiating from their umboncs ; henc#thcir margins are 
^serrated with blunt teeth; their surfaecs, moreover, are 
sparingly studded with small calcareous points. 

Sciila (fig. 1, a), sub-triangular, with the lower part 
vounded and protuberant, the upper produced and pointed. 
Tlie umbo is situated in the middle of the occludent 
margin, instead of at the rostral angle, as in the foregoing 
genera. The occhident margin is straight, and is bordered 
by a narrow step or ledge, foi’ined of transverse growth- 
ridges, and thci’efore has its edge serrated : the rostral 
angle is often slightly produced into a small projection. 
The basal margin is short, tand forms an angle above a 
rectangle with the occludent margin : the tergal margin 
is straight ; the carinal margin is rounded, protuberant, 
and of unusual length compared to the basal margin. The 
surfiicc of the valve is convex near the umbo ; and beneath 
there is a large deep hollow for the adductor muscle. 

Ter (/a (fig. I, b) large, flat, triangular, as long as the 
scuta or the carina, all three valves being nearly equal in 
length ; occludent margin straight, or slightly arched, 
basal angle broad, not very sharp. 

Carina short (fig. I, c, drawn rather too long), deeply 
concave, rectang(dutiy bent, with the lower part not quite 
as long as the vq)per, and a little wider ; the basal margin 
is truncated, rounded, and slightly sinuous. The umbo 
is situated at the angle, and therefore nearly central. 
The umbo of tjie terga, I may add, is in the same place, 
as in Lepas. 

'^\\c peduncle is very short and narrow, and is, I believe, 
without spines ; it is enveloped by the bark of the Anti- 
pathes.' The capitulum in the largest specimens was 
•2 of an inch in length. 

Filainentari/ Appendages, apparently none. 

Mmlh, with the orifice rather inclined abdominally. 

Labrum, with the upper part extrcindly protuberant, 
forming a projecting horn ; no teeth on the crest. Palpi 
rather small, with only a few bristles at the end. 

Mandibles, with four teeth and’ the ijiferior angle 
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pointed : first tootk as far from the second, as is the latter 
from the inferior angle ; in one specimen, on one side, 
there were five teeth. 

Maxillae with three great spines at the upper angle, 
beneath which a deep notch, and with the inferior part 
much upraised; this lower part rather rounded at both 
corners, with the upper spines longer than the lower. 

Oufer Maxillae with the bristles continuous 'in front ; 
externally, slightly pi’otuberant, with a tuft of bristles 
longer than those on the front side. Olfactory orifices 
apparently not protuberant ; but all the specimens were 
in a bad state. 

Cirri . — Prosoma very little developed. First cirrus 
very far removed from the second. The three postcu'ior 
cirri are straight and long ; the segments arc elongated 
and bear four or five pairs of very long spines, with a 
single minute intermediate si)ine between each pair ; 
dorsal tufts, with long sj)incs. First cirrus, rami unccjual 
by two or three segments, and thickly covered with spines ; 
the first cirrus is short compared to the second, owing to 
the length of tlie pedicel of the latter, though the longer 
ramus of the first, nearly equals the shorter ramus of the 
second pair. Second cirrus, with its anterior ramus 
shorter by two or three segments than the posterior 
ramus, and thicker than it, witli the segments covered like 
bi'ushes with biistles ; posterior ramus, and both rami of 
the third cirrus, a little more thickly clothed with bristles 
than arc the three posterior cirri. 

Caudal ylppcudaycH, minute, broadly oval, with six or 
seven long bristles on their summits. 


Genus — Conchoderma. Plate III. 

CoNcnoDKRMA. Olfen. Ma*?az. dcr Gesellscl). Natuforsch. 
Freundp zu Berlin, Drittes Cluartcl, 1814 * 


* Tlic general title to [lie voluiric, coiitaiiiiiig lour Quarterly parts, is 
dated ISIS ; but 4b in tbe ‘Journal dc J’hysique,’ lor July, 1817, the editor 
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Lepas. Linnmis. Syslema Naturaj, 1767.’ 

Bjjanta. Oken. Lehrbuch der Naturgcschichte, Th. 2, p. 362, 
1815. 

^Lvlacotta ct Senoclita. Schumacher. Essai d’uii Nouveau Syst. 
des llabilatious dcs Yers., 1817. 

Otion ct CiNEitAs. Leach. Journal dc Phys., vol. Ixxxv, p. 67, 
July, 1817. 

(lYUNOLEPAS. l)e Blautville. Diet, dcs Sci. Nat., Art. Mollusca, 
1821. 

Uamina. J. E. Gray. Annals of Pliilosopliy, vol. x, (Second 
Series,) August, 1825.f 

I'alva 3 ad 5, minuftje, inter se reinotee : scuta hi- 
aut Iri-lohata, umhonihets in medio martinis >> (ludentis 
positia: Carina arcuata, terminis utrinque pane simi- 
tihus. 

Valves 2 to 5, minute, remote from each other : scuta 
Avith two or tlircc lobes, with their umboncs in the 
middle of the occludcnt margin : carina arched, upper 
and lower ends nearly alike. 

Filaments seated beneath the basal articulations of the 
first pair of ciri’i, and on the pedicels of four or five ante- 
rior ])airs ; mandible*, with five teeth, finely pectinated ; 
luaxilliE step-formed ; caudal appendages, none. 

Dhtrihutton, — Mundane, tlirougliout the cf|iiatorial, temperate, and cold 
seas; all ached to floating objects, living or inorganic. 

The Capitidnm is formed of smooth membrane, in- 
cluding live snjall valves, of which the tei’ga and carina 
arc often (juite rudimentary or absent. Valves minute, 
thin, generally more or less linear, placed far distant from 
each other j sometimes imperfectly calcified and covered 
by chitme membrane, or imbedded in it. The umboncs 

refers to Conchoderina, the Uuaricrly Part containing this genus must liavc 
appcaretl before 1818 : Lainurck gives thc^'cnr 1811 as tlic date of the paper 
in ({ucstion, and 1 have accordingly followed liiin. Prom a similar reference 
by the editor, it appears tliat Scliumachcr s volume a 5 )pcarcd before the 
number of the ‘ Journal dc Physifiuc’ containing Leach’s Paper. 

-|- Under these nine generic names, the two common species of Con- 
choderma have received Ihirty-threc dillcrciit specific denominations, caused 
jiartly by changes of nomenclature, and partly from varieties having been 
niiikcd as species. • 
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of the valves (together with the primordial valves) are nearly 
central, so tha<»thcy are added to at their npj)er and lower 
ends ; hence their nic-nnier of growth is considerably dif- 
erent from that of the valves in Lepas. The adductor 
muscle is attached to a slight concavity on the under side 
of each scutum, at the point whence the lobes diverge. 

The Ter(ja arc placed almost transversely to the scuta ; 
at their lower ends, tiiere is cither a very sliglit prominence 
in the capitulum, or there is a large tubular, folded ap- 
pendage, opening into the sack, and apparently serving 
for respiratory purposes. 

Peduncle, smooth, moderately long; attachment effected 
by the cement-stuff being poiu-cd out exclusively, as it 
appears, from the larval antennae. These antennae in 
C. nurila and C. virgata, resemble, in the form of the 
disc and in the long feathered spines on the idtimatc seg- 
ment, those in Lepas. 

The Filamentary Appendages are highly developed ; 
there arc six or seven on each side ; two arc attaclicd 
beneath the basal articulation of the first cirrus (as is usual 
in Lepas), and near them there are one or t'vo small 
pap-fonned projections of apparently similar nature ; the 
rest of the filaments are attached to the posterior edges 
low down, on the lower segments of the pedicels of the 
cirri. I believe, in all cases, these appendages arc occu- 
pied by testes. 

Prosoma, moderately developed. 

Mouth, situated not far from the adductor muscle ; 
labrum considerably bullato, with the crest hairy and 
pectinated with inwardly pointing, approximate, flattened 
teeth ; inner fold of the supra-eesophagcal cavity slightly 
thickened and yellowish, villose on the sides. 

Palpi of the usual shape, not meeting, moderately 
broad. ^ 

Mandibles, with five teeth, graduated in size, nearly 
equidistant, finely pectinated either on one or both sides 
towards their bases.; inferior angle narrow, either pro- 
duced into a fine tooth, or almost rudimentary. 
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Maxilla, about Jths of the size of the mandibles, step- 
.fornied, with five steps generally distinct > at the upj)er 
angle there arc two large unequal spines, of which the 
lower one is the largest, with a third long thin one on 
\hc first step ; lower spines doubly serrated. Apodeme 
directed inwards and backwards. 

Outer Maxilla (PI. X, fig. 16 ) simply arched; the 
niombrano of the supra-oesophageal cavity under these 
iiuixill.i! is highly bullate and villose. Olfactory orifices 
not prominent. 

Cirri. — First pair not seated far distant from the 
second pair. The three posterior pair have the anterior 
faces of their segments considerably protuberant, support- 
ing four or five pairs of long bristles ; between wliich, 
there is a row of minute, fine, iqnvardly pointing bristles : 
on the lateral upper margins of each segment, there arc 
a few very minute spines ; dorsal tuft short, with thick 
and thin sjiincs intermingled. In the first cirrus (of 
which the rami are nearly equal in length), and in the 
anterior ramus of the second cirrus, the faces of the seg- 
ments are highly pfotuberant, and clothed with thick 
transverse rows of finely and doubly seiTatcd spines : the 
anterior ramus of the second cirrus is considerably thicker 
than the posterior ramus, which latter, together with 
both rami of the third cirrus, differ from the three pos- 
terior cirri only in the intermediate and in the lateral 
marginal spines being slightly more developed. 

Caudal Appoidayes, absent. 

Almeulary Canal. — The upper part of the stomach has 
four lafge caeca, of which the posterior one is the largest ; 
the whole surface, also, is covered with minute pits, 
arranged in transverse rows. 

GeneraUve Spulem, developed to an extraordinary de- 
gree. The testes run into all the filamentary append- 
ages, as well as more or less, into the pedicels of the 
cirri : the two vesiculae scminalcs miite within the penis, 
either just beyond its basal constriction, or up one third 
of its length. Penis short, hairy. The ovarian tubes not 
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only fill the peduncle, but extend in a thin sheet between 
the two folds of corium all round the sack, close up ta 
the tcrga. The two ovigcroiis fncna are present in the 
usual position ; the ovigerous lamella! either /orm* several 
layei's, in pairs, one under the other, or .are united in a 
single largo cup-formed sheet ciiolosing the whole animal. 

Colours. — The prevailing tiiit is a dark purplish- 
broAvu, which forms, or tends to form, broad longitudinal 
bauds on the peduncle and capitulum. 

General MemarJes . — This genus is intimately related, 
as has been remarked by Professor Macgillivray,* to 
Lepas : if we look to the body of the animal, which from 
being less c.xposed to external influences must, in the 
Cirj-ipeclia, offer the most trustworthy characters, we find 
that in Conchoderma there are additional filamentary ap- 
pendages attached to the cirri, that there arc no caudal 
appendages, that the teeth of the mandibles are finely 
pectinated, and that the ovarian tubes run higher up round 
the sack ; in every other respect, there is the closest simi- 
larity, even to the arrangement of the bristles on the 
cirri. In the capitulum, the difference consists chiefly, 
though not exclusivel}', in the less development of the 
valves, and their consequent wide se])aration : the scuta, 
however, in Conchocleruia, arc added to beneath their 
inuboucs, or origin.al centres of growth, which is never the 
case, or only to a very slight degree, in Lepas. Concho- 
derma has no very close affinity to any other genus. As the 
majority of authors have ranked the two common species 
under two distinct genera (Otion and Ciucras), I may 
observe, that there is no good ground for this sepdration ; 
in the above few specified points in which Concliodcrma 
differs from the genus most closely allied to it, the two 
species essentially agree tbgcther. If we take the nearest 
varieties of C. fnryaia and G. aurita, there is but a very 
slight difference even in the form of their valves, and 
these hold the same relative positions to each other ; the 

^ Ilciiiurks on ihc r’irrfpcdia, &(.*.; ‘Ediii. Now riiil. .lournal/ vol. xxxix, 
p. l"J. • 
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Carina, however, is always less developed in C. aurita; 
even the colouring in both tends to follow the same 
arrangement. The only obvious distinction between the 
two species, are the ear-like appendages of C. aurita, 
vVliich, however, are not developed in its early age, arc 
subject to considerable variation, are of no high functional 
signification, and arc indicated in C. viryata by two 
prominences on the same exact spots. On these grounds 
I conclude, that tlie generic separation of the two species 
is quite inadmissible. 


1. CoNC'ITOOERMA AURITA. PI. Ill, fig. 4. 

Lkpas aurita. Syslema Nature, 17G7. 

OtION CUVIEIIANIIS (!) BlA 1NV1LLTANI'S(!) BKLLT.VNrs(!)DuMEU- 
iLLiA>^us(!) Rtssoantts. Lecich. Biicyolop. Bril., 
vol. iii, Supp., 1821, and Zoological Journal, vol. ii, 
p. 208, July 1825. 

Otion niii’RESSA ct SACciJTiPKRA. Coates. Journal Acad. Nat. 
Sci. of Pliiladclpliia, vol. vi, p. 132, 1S20. 

Otion AUiUTUS. * Edinburgh New Phil. Journal, 

vol. xxxviii, 1815. 

Lepas leporina. rolL Test, utriusq. ISicil., pi. vi, iig. 21, 
1795. 

Lepas COR.NUTA. Moiitogu. Linn. Trans., vol. xi, p. 179, 1S15. 

CONCIIODEKMA AURTTUM Ct LEPORINUM. OlJh'S. MagaZ. dcr 
Ccscll. Freiiudc zu Berlin, 3d Quaricl., p. 177, 1 8 1 1. 

Branta aurita. Oken. Lchrbuch dcr Naturgcsch., Th. 11, 

p. 3G2, 1815. 

Malacotta BiVALVis. Schvmacher. Essai d’un Nouveau Syst., 
• &e., 1817. 

Gymnolepas CuviERii. De Blahiville, Diet, des Sc. Nat., Art. 
AloUusc., Plate, lig. 1, 1821. 


* Many authors (Poli, Montagu, &c.,) have doubted from the strangely 
mistaken description, viz., “ore ociovalvi dcutato,” whether this species 
could be the aurita of Linnajus. But in the Liimean Society, there is a 
proof plate from Ellis’s “ Account of several rare Species of Barnacles,” in 
‘ Phil. Trans.,’ 1758, with an excellent figure of the C. aurita, and on the 
margin in Linnaius’s handwriting is the name Lrpas aurita. 
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C. capitulo duohus iubularihus qtimi-auribm insiructo, 
po7ie terga riidimenlalia {s7Vpc nulla) poMh : scutis bilo-. 
batis : Carina nulld^ aut omnino rudimenfali : pcdmmdo 
longOy a capilulo distinaic scparato, 

Capitulum with two tubular car-likc appendages, seated 
behind the rudimentary and often absent terga ; scuta 
bilobed ; cariiia absent, or quite rudimentary ; peduncles 
long, distinctly separated from the capitulum. 

rilaments attached to the pedicels of the second cirrus ; 
two upper spines of the maxillae pectinated. 

JTah. — ^rmidane; extremely common. On sliips’ bottoms from all parts 
of the world. Arelie Sea. Greenland. J’aeitic Ocean. Often aflaelu'd 
to Coronulte on Whales. On slow-moving fish, according to Dr. A. tioiild. 
Often associated with C. cinjata^ and Leiuts anadfvraj L. UiLliiy and 
Z. ansenfem. 

General Appearance . — The capitulum (seen from above 
in PI. Ill, lig. 4 «) is slightly compressed, almost globular, 
composed of thick membrane, with two large, car-likc, 
flexible, tid)ular, folded appendages, at the uj)pcr cud, 
0 ])ening into the sack. These appendages arc seated 
behind the rudimentary terga when such are present, or 
bcliind the spots which they would have held if not 
aboi'ted. In a young condition they arc tubular, but not 
folded; and often, according to Prof. Macgillivray, eilli('r 
one or both are at first imperforate. I’liey are formed ex- 
ternally of the outer membrane of the capitidiun (rendered 
thin w'hcre folded), and internally of a prolongation of 
the inner tunic of the sack ; between the two, tluwc is, 
as around the whole sack, a double layer of corium, A 
section across both appendages, near then’ bases, is given 
in PI. Ill, fig. 4 h, showing how they are folded, — the 
chief fold being directed from below upwards, with a. 
smaller fold, not always present, from between the two, 
outwards. The folds sometimes do not exactly corre- 
spond on opposite sides of the same individual ; they are 
almost confined to the lower part, the orifice itself being 
often simply tubular. These appendages arc sometimes 
very nearly ,'\s long as the whole capitulum : a section 
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near their bases is sub-triangular. I shall presently make 
some remarks on their functions and manner of formation. 

The Scuta, as well as the other valves, arc imperfectly 
calcified*: shape, variable. Tlicy usually consist of two 
Tubes or plates, placed at above a right angle to each 
other, and rarely (fig. 4 c) almost in a straight line ; the 
lower lobe is more pointed and narrower than the upper ; 
the two correspond to the lower and middle lobes in the 
scuta of C. vlrgala, the upper one being here absent. 

The Ter(/a arc developed in an extremely variabl(j 
degree ; they are often entirely cast off and absent. In 
very young specimens, they are of the same length witli 
the Carina, but after the carina has ceased to grow, the 
terga always increase a 'little, and sometimes to such a 
degree as to be even thirty or forty times as long as 
carina. AVhen most developed (fig. 4rt) they su’c not 
above one third as long as the scuta, to which they lie 
at nearly right angles ; they consist of imperfectly calcified 
plates, scpiarc at both ends, slightly broader and thinner 
at the end towards the carina, where they are a little 
curled inwards, than •at the opposite end; they arc not 
quite flat in any one plane; internally they arc slightly 
concave ; finally, T may add, they nearly resemble in 
miniature the terga of C. viryaia. In full grown specimens, 
the terga almost invariably drop out and arc lost; but 
even in this ease, a long brownish cleft in the membrane 
of the capituliijn, marks their former position. The 
orifice of the capitnlum is usually notched between the 
terga, or between the clefts left by them ; on each side 
of the notch there is a slight prominence. In some few 
cases, however, there is no trace of this notch. Behind 
the terga or the clefts, the great ear-like appendages, as 
we have seen, are situated. • 

Carina, rudimentary (fig. 4) and often absent; it is 
pointed-elliptical, and is rarely above the T.>th of an inch 
long. After arriving at this full size, calcareous matter 
is added to the under surface over a less and less area, so 
that it becomes internally pointed, an^ finally, in place of 
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calcareous matter, contiiuious sheets of ehitine are spread 
out beneath it; hence, during the disintegration of the 
outer surface, the carina comes to project more and more, 
and at last drops out ; subscipicntly, even the iidle hole 
in which it was imbedded, disinti^gratcs and disappears. 

Peduncle, cylindrical, distinctly sejiarated from th<; 
capituliim, and generally twice or thrice as long as it ; 
the thickness of the outer membrane generally great, but 
variable : surface of attachment variable, either pointed, 
or widely expanded, or formed into divergent projections. 

FUanienlarij /tj)pcndfi(/c,H, seven on each sitle, highly 
developed, long and tapei’ing ; there are two beneath the 
basal articulation of the fii'st cirrus, and one on the ])ostc- 
rior margin of the pedicel of each cirrus, cxccjiting the 
sixth pair ; the filaments on the pedicels arc nearly twice 
as long as the cirri themselves. 

MouHi, — mandibles, with the five teeth nearly e(|ui- 
distant, and towards their bases finely pectinated on b' th 
sides ; inferior angle rudimentary, often represented by it 
single minute spine : in one specimen, there were only 
four teeth on one side. Maxillm, with five stops, not very 
.distinct from each other, with the first step much curved. 
The larger of the two upper great unequal spines is 
pectinated, like the teeth of the mandibles; there is a 
third long finer spine beneath the upper large pair. 

Cirri rather short, broad, with the anterior faces of 
the segments protvdierant, especially those of the first 
cirrus and of the anterior ramus of the second pair : spines 
on the anterior cirri doubly serrated. Posterior cirri, with 
the intermediate spines between the pau-s, long ; dorsal 
tufts, minute. On the lower segment of the pedicels of the 
four posterior cirri, there are two separate tufts of bristles. 

Colours extremely variable ; sometimes five longitudinal 
bands of dark pui-plc can be distinctly seen (as in C. vir- 
pata) on the peduncle, these bands becoming moi-e or lc.ss 
confluent on the capitulum ; at other times, the capitulum 
is more or less spotted, or often nearly uniformly purple : 
the sack, cinl and trophi are, also, piuplc. 



CO N C H O DKK M A A V II I T A . 


lio 


— 'J’lie largest speciuicti wliieh I liavc seen was, 

. incliidiiig tlie peduncle and ears, five inelies in length, 
the capitulum itself being rather above one inch in length, 
and ,',ths of an inch in breadth. 

Cu-umd liamarh. — 1 have come to the same conclusion 
wilh Prof. Macgillivray, concerning the vaiialiility of this 
form, and I believe there is only one true species. With 
res|)ect to J)r. Coates’s species, viz., (Jlion ilrpn-mi and 
(). mcciilifcrn, though 1 liave not seen specimens, 1 can 
hardly doubt, from the insufficient characters given, that 
they are mere varieties. 

\\'ith respect to the ear-like appendages, we shall pre- 
sently see in C. vh'(/al(i, that at corres’ponding points on 
the capitulum ('I'al). Ill, tig. ’ilt), there are two slight, 
closed prominences. According to Professor iMacgillivi'ay, 
in a. ntirifa, every gradation can be, followed liy which 
the appendages, at first closed, liecoine tubular and open. 
'I'lie opening would ensue, if the corium became absorbed 
at the bottom of the appendages whilst still imperforatt', 
for then the inner tunic would be east off at the next 
moult and would not be re-formed, whilst the onti'r 
ineiubranc would gradually disintegrate togi'ther with the 
other external parts of the cajntuhmi, and not being 
rc-forined at this point, an aperture would at last be left, 
'''hese appendages have no relation to the generative 
system ; the ovarian tul)es, Avhich surround the sack do 
not extend into them ; nor do the ovigerous lamellai. 1 
believe, that their function is respiratory : the corium 
lining them is traversed by river-like circulatory channels, 
and their miuih-folded, tubular and open structun! must 
freely expose a large surface to the circmnambi(.‘nt water. 
Why this species should require larger rcs[)iratory organs 
than any other, I know not. In this species, inoreovei’, 
the fflamentary appendages are develojwd to a greater 
extent than in any other cirrii)cdc ; in most genera, the 
surface of the body and of the sack suffices for respiration. 
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2. CONCHODERMA VIRGATA. PI. Ill, fig. 2. PI. IX, fig. 4. 

IjEI’.vs virgata. Spoifflcr. Skriltcr Naturliist. Sclbskabct., Ik i, 
1700, Tab. vi, fig. 9. 

— CORIACEA. Poll. Test, iitriusquft Sicil., PI. vi, fig. 20, 1705. 
— MEMiuiANACEA. Monlugu. Test. Brit. Siipp., j). IGl, ISOS, 
et Linn. Trans., vol. xi, Tai). xii, fig. 2. 
CoNCiiODEUMA VJRGATUM. Olfit's. Magaz. (lOsells. Katurfor. 

Preuiulc, Berlin, ISTl, p. 177, (Sd Quartel).'*^ 
Braxta VIRGATA. Oken. Lelirbucli (lerGcsell., Tli. ii, p. 302, 1815, 
Sexoc’lita fasciata. Schumacher. Essai efun Nouveau Syst., 
1817. 

Cixf.ras vittata. Ijcach. Encyclop. Brit. Supp., Tom. iii, Plate. 
1821. 

— CRAXcnii (!) niELoxopiTiirs (!) Olfkrsii (!). Leach, 
Tuckey’s Congo Expedition, p. 112, ISIS. 

— MEGALEPis(!) Montag L'i(!) Bissoanus. Leach. Zool. 
Journal, vol. ii, p. 208, 1825. 

— memrraxacka. Macgillhrag. Edin. New Phil. Journal, 

vol. xxxix, p. 171, 1815. 

— RicoLOR. Risso, Hist. Nat. des Productions, &c., 1820, 
Tom. iv, p. 383. 

— vittatij's. Brmcn. Illust. of Conch., 1811, PI. li, figs. 

10—18. 

G'i mnolepas CiiAXCHTi. Be Blainvillc. Diet, des Sci. Nat. Mist., 
1821. 

Pamina TRiLiXEATA (!) (Yar. Monstr.). J. B. Gray. Annals of 
Phil., vol. X, 1825. 

C. scutis trilofmU.fi : ter(/is intm concavis, apicibus in- 
trormrn Icvitcr ciirvaiiH : carind modied, leoitcr curvatd: 
pedunculo in capitulum coalescente. 

Scuta thrce-lobcd ; terga concave internally, with their 
apices slightly curved inwards : carina moderately de- 
veloped, slightly curved : peduncle blending into the 
capitulum. ‘ 

No filament^ttachcd to the pedicel of the second cirrus. 
Var. chelonophilus (PI. Ill, fig. 2 c). Terga, minute, 
nearly straight, solid, acuminated at both ends, placed 
far distant from the other valves: carina, cither minute 

* * Sec page 136 respecting this date. 
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and acuminated at both ends, or moderately developed 
^aiid sliglitly arelied and blunt at both ends : lateral lobes 

of the scuta broad : valves imperfectly calcatted. 

• 

^ !fah. — iV[uiHl;uio : oxl rciiK-ly coinnion on ships’ holtoms from all parts of 

flic world. Falkland Islands. Chdapagos islands, Pacific Ocean. Attacliod 
I o sea- weed, turtle and otIuT objects. Often associated with Conchodenm 
oHrifa, Lfqias auatifera^ h. Ililliiy and Z. annerifam. 

Ceneral Appearance. — Capitulum, flattened, gradually 
blending ijito the pedunelc; summit square, rarely ob- 
tusely pointed. Membrane, thin. Valves, thiii, small, 
somef iiiK'S imperfectly calcified, very variable in shape and 
in pro[)ortional length, and therefore, situated at variable 
distances from each other, but always remote and im- 
bcdd(;d in membrane. 

Sculn, trilobcd, consisting of an u])per and lower lobe 
p,he latter generally the broadest), united into a straight 
flat disc, with a‘ third lobe standing out from the middle 
of the exterior margin, generally at an angle of from 
50° to 70° (rarely at right angles) to the upper part, and 
generally (but not always) bending a little inwards. The 
shape of the lateral lobe varies from rounded oblong to an 
equilateral triangle ; as it approaches this hitter form, it 
becomes much wider than the upper or lower lobes. In 
one specimen, and only on one side, the scutum (fig. 2 d) 
presented five points or projections. In some specimens, 
the scuta are very inqierfectly calcified, and consist of 
several quite separate beads of calcareous matter of irre- 
gular shape, held together by tough brown membrane. 

Tereja, extremely variable in shape, placed at nearly 
right angles to the scuta; beyond their cariiyil ends 
(fig. 2 w), the capitulum presents two small prominences, 
which are important as indicating the position of the 
homologous, ear-like appendages in C. aurita.* The 
upper ends of the terga arc imbedded in membrane, and 
project freely like little horns for about ofle third of their 
length : this free portion exactly answers to the pro- 

These have also been observed by Dr. Coates; see ‘Journal of Acad. 
Nat. Sci. Philadelphia,’ vol. vi, p. ISl, 1829. « 
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jcctiiig portion, bonndod by the tAvo occlndeiit innrgins, 
in tlio terpi of Lrpns. llio freely projecting* poi’tion is 
generally curled iinvards, and tlie eariiud portion num^ 
or less outwards, — the form of the Ic'tter S being tlVus aj)- 
proa(*li(ui ; but the curvatures are not exactly in the sanu' 
plane. The whole valve is generally of lu'arly <‘(iual width 
throughout, tlu'carinal part being a very little (but in sonuj 
speeinK'iis considerably) wider; interiudly, it is deeply 
concave ; both points generally are blunt and i cainded. In 
some rare varieties {Ci)ienfs rlicldj/oplrilffs of 1 iCea-h, tig. 2 c), 
1h(' l(‘rga are much smaller and flat, with both ])oints sharp, 
the whole uj)per ])oi*ti()n being nni(*h and abru|)tly at- 
tenuated, and int(a‘na.lly, without a trace of a concavity, 
(jlenerally, the terga are about two thirds of the length 
o the scuta, rarely onh^ ha.lf their haigtli ; gema-Jilly, 
they are separated from the apices of the scuta In* about 
their own haigth, rarely by twice thcar own l(Migth. 
Generally, the terga are shorter than the cai'ina, but 
sometimes a very little longer than it : gcner.'dly they r.re 
distant by one third or one fourth of their own length 
from th('. apex of the carina, rarely by their entire Icngtli. 

Cffrituf (tig. 2 rt), lying nearly parallel to the scuta, con- 
cave within, very slightly bowed, of nearly the same width 
throughout, but with the lower third beneath the und)o, 
generally a trace wider than tlie upper ])art. Lejigth, 
vaiiid)le, generally rather longer (sometimes by even one 
third of its own length) than the scuta, l)ut sometimes 
(Mjualling only three fo\irths of the length of the scuta; 
gcmn ally longer than the terga. Upper and lower points 
rounded; in rare varieties, both ends ani sharply' aeurni- 
natcal. The carina and terga arc generally most acuminated 
wliere tliey arc smallest and least perfectly calcified ; and 
conscfjuently, in this sanie state, the valves stand furthest 
apart. # 

Pf'dnncle, flattened, gradually widening as it joins the 
ca{)itnlum, to which it is- generally about equal in length, 
or a litthi longer. 

Apjjeiida(/es . — Six on each side(Pl.IX,fig.4), 
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of which OIK? {//) is si?al:c(l on the postci'ior nuirgiii of m 
’ swelling, hencatli the basal articulation of the first eiri ns, 
and this is the longest ; the second [(/) is shoil and tliick, 
and is st?ated a liitle lower on the side of the prosoma, 
(near to tin’s, there are also two Jittle pap-like einiiu^nces ;) 
the thii-d (/) is sealed on the posterior margin of tlie i)cdicel 
of the first cirrus, above the basal articulation ; the fourth, 
fifth, and sixth (y, 1) in similar positions on the pedicels 

of tlu? third, fourth, and fifth cirri. These three latter 
lilamciits are shorter and smaller than the first three. 
At the base of the second cirrus, which has no proper 
tilam(?nt, there is a swelling as if one Jiad been united to it. 
Mouth, — Mnudlhles, with the l)asal edges of the live 
teeth |)ectinated l)y minute, short, strong spines on 
one side; inferior angle extremely short. In one 
s[)ecimen, there was a minute pectinated tooth bc?tw(*en 
the first and se(?ond; in another, the second tooth was bifid 
on its summit ; in anotlier, the fourth was rudimentary. 

Ma^viUdi, with five stei)s : sometimes eacli st(‘|) com- 
mences with a spiiu? rather larger than the others ; at I he 
up[)er angle, there are two large iinecjual s|)ines (neither 
pectinated,) with a third longer and thinner, seated a 
little below. Otefin' uuvvUUc (PI. X, tig. 10), simple. 

Cirri, with twice as many segments in the sixth cirrus as 
in first; spines on the first and second cirri doubly serrated. 

Colours (when alive). — Oapituluin and pedun(?le grey, 
•with a tinge of blue, with six black bands, tinged with 
purplish brown. The two bands near tlie carina become 
confluent on the peduncle, and sometimes disappear ; 
the carina is edged, and the interspace between the? 
two scuta, coloured with the same dark tint. 44ie whole 
body and the p(idicels of tli 4 ? cirri are dark lead-(!olour, 
with the segments of the cirri almost bla(?k : in some 
specimens, the colour seems laterally abraded from the 
cirri. Ova white, becoming in spirits pinkish, and then 
yellow. The dark bands on the capituhun and peduncle 
become in spirits purple ; but are sbrnetimes discharged ; 
the general grey tint disaj)pears. Professor Macgillivray 
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states that many iiidivuhials arc light-brown or yellowish- 
grey, with irregular brown streaks, or crowded dots : 
he states that in very young specimens the colours arc 
paler, and the valves spicular. 

Size. — The largest spceinien which I have seen, had a 
capitvdum rather above one inch long and three fourths 
of an ineh wide ; growth very ra])id. 

Monstrom Varieij/. — In the Jlritish Mnsevmi, there is 
a dried and somewhat injured specimen of a monsti’ous 
variety, the Pamina Irilineuta of J. E. (iiny : it dilRjrs 
from tlic common form only in having a tubular projec- 
tion, just behind the notch sejrarating the upper points of 
the terga ; this tube springs from over the torga, and is, 
therefore, in a different position from the ear-like append- 
ages in Conclmlerma niirita. It docs not open into the 
sack : the membrane composing it appears to have been 
double in the upper part, and to have been lined with 
corium : in short, this tube seems to have been an ex- 
crescence or tumour, of a cup or tubular fonn. 

General Remarks. — It M’ill have been seen liow much 
subject to variation the valves of this species are. When 
I first examined the Cineras chehnophilns of Leach, from 
3(5° N. lat., Atlantic Ocean, and found in many specimens, 
both old and young, that the terga were veiy small, flat, 
acuminated at both ends, Avith a projecting shoulder on 
the carinal margin, and situated at about their own 
length from the apex of the carina, and at twice their own 
length from the scuta; and when I found the carina 
aemninated at both ends, and the scuta very imperfectly 
calcified, with the lateral lobe broad, flat, and standing 
out at right angles ; and lastly, when ] found the whole 
capitulum bluntly pointed, instead of being square on 
the summit, I had not the least doubt, that it was a 
quite distinct species. Afterwards, I found in the Cineras 
Olfersii of Leach, from the South Atlantic, the same form 
of terga ; but within slightly more concave or furrowed, 
and not nearly, so small, and therefore not placed at above 
half so great a distance from the other valves ; and here. 
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the Carina had its usual outline, as had nearly the scutum 
, on one side, whereas, on the other side, it presented a 
new and peculiar form, having five ridges or points, and 
was imperfectly calcified ; seeing this, it was impossible 
to place much weight in the precise form or size (and 
therefore, relative separation,) of the calcified valves ; and 
on close examijiation, I found every part of the mouth 
and cirri identical in Leach’s Cincras chelonopldlus and 
C. Olfersii, and in the common form. Thercfoi’c, I con- 
clude, that C. chcloHophihis, and still more C. Olfersii, 
arc only varieties ; the terga presenting the greatest, yet 
variable, amount of difference, namely, in their acumina- 
tion and flatness. We know, also, that in the species 
of the closely allied genus of Lepas, the terga ai’e very 
variable in shape, and this is the case, even in a still 
more marked degree, in Gonchoderma auriia. Professor 
Macgillivray, 1 may add, has come to a similar conclusion 
regarding the e.xtreme variability of the valves of this 
species. 

As the varieties here mentioned are very remarkable, 
and may perhaps ttfrii out to be true species, I think they 
are worth desciibing in some detail : I will only further 
add, that we must cither make several new species, or 
consider, as I have done, several forms as mere varieties. 


C. viRGATA, var. ciiELONOPUiLus oi Lc’ach. PI. Ill, fig. 2 c. 

Atlantic Ocean, 35" 15' N., 16" 32' W. On the Testudo caretta. 

Capitulum not above half an inch long, composed of very 
thin membrane, with six bands (as stated by Leach) of 
faint colour; summit bluntly pointed; valves very small, 
for distant from each other ; the scuta are imperfectly cal- 
cified, the central part of the umbo coiTsisting of thick, 
brown chitine, with imbedded shelly beads; terga and 
Carina perfectly calcified. 

Srtda trilobed, flat, within slightly conc|ivc, upper lobe 



15 .:> 


V(>N( IIODKHMA VJIUIATA. 


ralhei* more acuminated than the lower; lateral lobe 
triangular in outline, twice as wide as either the upper 
or lower lobes ; lying in the same plane vyith tluau, and 
standing put at almost exactly right angles. 

Tereja, flat ; ])lacod obli(|uely to the scuta, and barely 
half as long; separated from them by nearly twice their 
own length ; upper and lower points acuminated ; the 
umbo on the carinal margin forms a projecting shoulder; 
the scutal margin is straight, they are sepjvrated by nearly 
their own hmgth from the aj)ex of the carina. 

CAU'im uai*row, very slightly arched, witliin slightly 
concave, both points acuminated ; lower third ratliei* wider 
than the upper [)art; in lengtli equalling three fourths of 
the scuta, and longer by one third than the terga ; about 
as Avide as the latter. 

Filamcnh, Cirri, and Mouth exactly as before. 

In some specimens sent to me l)y the Rev. R. Loavc 
from off the Teafudo caret fa, taken near Madeira, the 
scuta have their lateral lobes broad and nearly r(>ct- 
angular : the carina extends nearly to betAvcHUi tlu; terga : 
the tcj’ga are iu‘arly straight, someAvHiat ])ointed at both 
ends, distant from the scuta, almost solid within, Avith 
their uj)|)er jioints boAved outvA^ards : the whole cajiitulum 
is bluntly pointed, as in the car. chenophiluf^, to which 
form this makes a ratlier near approach. 

C. VIROATA, var. OLrERSII. 

(viNKKAS Olfeksii. Leach. Tuckey’s Congo Expedition, 

J/ff/j. South Atlantic Ocean. 

Scuta, unlike on the o^)positc sides of the same indi- 
vidual, on one side with a single lateral lobe as usual, 
but this very njrrow, on the other (fig. 2 d), with five 
lobes or projections. 

Terga slightly concave within, separated by a little more 
than their own length from the tips of the scuta, and by 
one lhir<l of tltcir own length from the tip of the carina. 
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Carina longer than the scuta by about one tilt li or one 
.sixth of its own length, l)limt at both eiicls, eonsideraljly 
bowed. 

Again, I possess a group of reiruirkalily fine specimens 
given me by Mr. L. Reeve, from the southern ocean, (as 
I infer from a young Lejnts amlralis adhering to tliem,) in 
wliich all the individuals, young and old, arc eharaiderised 
as follows : — Scuta, with the lateral lobe generally bioad, 
but to a very varying extent, with tlii! upper and lower 
loiics extremely sharp. Terga separated from the scuta, 
by one and a fourth of their own length, and by their 
own length from the carina; somewhat acuminated at 
both ends, nearly straight, with a very slight shoulder 
near the umbo, Carina equalling the terga in length, and 
about three fourths of the length of the scuta ; neither the 
upper nor lower point much acuminated. All the valves 
most imperfectly caleitied ; in one specimen, the scutum 
oil one side was simply horny, without a particle of cal- 
careous matter. 'I'he summit of the capitulum nearly 
intermediate in outline between the eoimuon square, and 
bluiitly-[)ointcd form of var. ckelonopldluti. I compared 
the cirri and trophi with those of a common variety, and 
could detect not the smallest difference. This variety 
differs from rar. Of/ersii, in the less dcvelojmumt of its 
carina, and from clicloriopldlm, in the greater development 
of its carina, and especially of its terga. It would appear 
as if the great variability of the valves was connected with 
the absence of calcareous matter. 


3 . CoNOIlOnEllMA IIUNTERI. PI. Ill, tig. 3 . 

CiNRRAS lIcNTKRi. R, Owcitf Gat. Mus. Coll, of Surgeons, 
(1830), Invert. Part 1., p. 71 . 

C. vnlvis angmiis: scuHs trilobatis, promincidid lata^ 
non latiore qiiam inferior .* tcrgorim parte superiore ixmie 
recta ngtde secundiim japerturm marginem flexd : carind 
valde arcuatd : pediinado hreciy in capitubAn coalescente. 
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Valves, narrow: scuta, triiobed, with the lateral. lobe 
not wider than the loAver one ; terga, with the ujjper part, 
bent almost rectangularly along the margin of the orifice : 
Carina considerably arched : peduncle short, blending into 
the capitiilum. 

No filament attached to the pedicel of the second 
cirrus. 

Var . — Carina absent; scuta, with the upper lobi; 
absent; terga, with the rectangular projection little de- 
veloped. 

Attached to the skin of a snake, probably the Ilydens or Pelaniis bicolor, 
and therefore from the tropical Indian or Paeifie Oceans. Miis. Coll, of 
Surgeons.^ 

Cftpitiilum, with the membrane very thin ; summit ob- 
tusely pointed. Valves linear and thin. 

Scuta, elongated, flat, with the u])per projecting lobe 
rather more acuminated than the lower, and equalling it 
in length; lateral lobe not wider than the lower, and 
about as long as it, forming an angle of about 55° with 
the upper one. » 

Terga, of somewhat variable length, generally about 
half as long as the carina, narrow, and of nearly equal 
width throughout ; lower point sharp ; externally convex ; 
internally solid, with a trace of a central depressed line; 
the upper fourth part generally a little bowed out of the 
plane of the lower part, and abruptly bent, at rather above 
a right angle along the occludcnt margin of the orifice. 
These valves arc situated at about half their own length 
from the upper points of the scuta. 

Carina considerably arched, extending to the lower 
points of the terga, or running up between them for even 
half their length ; equally narrow throughout ; scaiecly 
broader than the terga ; both points rounded ; internally 
concave ; the lower point docs not extend as far down as 
that of the lower lobe of the scuta. 

\ owe to the kiiidiiess of Professor Owen, an examination of these 
specimens, and inYormation regarding them. 
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Pedmicle, narrow, shorter than the capitnluin, which, 
ih the largest s{)ccinicn was Toths of an inch long. Lon- 
gitudinal purple bands appear to have originally existed 
*.511 the peduncle. 

Filnmentary Appendages, trophi and, cirri all similar 
to the same parts in C. virgala ; but perhaps the anterior 
faces of the segments in tlie posterior cirri are ratlier less 
protuberant ; perhaps also the first cirrus is rather shorter 
in |)roportion to the sixth cirrus. 

Variety {inonstrons ). — Amongst the specimens, I found 
one very young one, in which the scuta had not upper 
lobes, so that in outline they exactly resembled the scuta 
in the quite distinct C. anrila: there was not even a rudi- 
ment of a Carina: the tergum, on one side, w'as externally 
bordered by a projecting, semi-circular, palcificd disc ; and 
the u])j)cr points of both terga showed only traces of the 
rectangular projection, which is the chief characteristic of 
C. Ilnuteri. From these traces alone, and from the 
specimen being mingled with the others, do I here 
include, this variety. , 

General llemarks . — I have very great doubts wdicther 
I have acted riglitly in considering this as a S])ecies; but 
as there were many specimens, old and young, all difi'ering 
rcraarkcably from the common species, this form anyhow 
deserves description. The points by which it can be dis- 
tinguished from C. virgata, arc — the almost rectangular 
manner in which the upper portion of the tcrg\im is bent 
outwards and along the orifice of the sack — the narrow- 
ness of all the valves, • and especially of the lateral lobes 
of the scuta, — and lastly, the greater curvature of the 
Carina, which in some specimens runs up far between the 
terga; had this last character been constant, it would 
have been an important one, bpt such is far from being 
the case. Great as arc these difFereiices ‘in the valves, 
and though common to many specimens, they are not 
sufficient to convince me that it is a true species, and I 
should not be at all surprised at varieties, intermediate 
between it and the common fonu, being hereafter found; — 
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had a name not boon almidy attached to it, I should not 
have given one. In tlie inonstrous variety described, we 
sec to wliat an extent the valves may vary. The C., Uinden 
approaches neai’c'st to tlie var. of C. virr/ata, called by 
Leach Ci/tcro.^ che/oitophiltis, for in both, the to[) of the capi- 
tuhnn is bluntly pointed and the terga are solid within ; 
ill the J ar, chclojtop/ti/ffs, the terga and carina are minute, 
whereas here, though very narrow, they are much elon- 
gated. Certainly C. ekclotiopliUm has almost as sti’ong 
a claim to rank as a sjiecies as C, Manlrri ; but in tlie 
former, by the aid of other varieties, the dillerences were 
almost reduced to the peculiarities in the terga — the 
valves, the most subject to variation. In C. Ihrntrrl we 
have other ditferences, and the form of the terga is even still 
more ])eculiar. I have, therefore, pi'ovisionally attaclual 
to it the specific name by which it is designated in the 
Aluseum of the ("ollege of Surgeons. Trom liaving been 
long ke|)t in sjiirits, all aid from colour is lost. 


Alkpas. pi. III. 

Alei’as. Safidc)' Raur/, Ahimicl dos Mullusqucs, 1821). 

Anatika. Qhoj/ qA (iaiinard, \A>va"o d«) rAstrolabi', lS3i. 
Tuition. Lc.ssu//.. Voyai^c d(‘ hi Cojjiiillc, .1 SIIO, 

(yJXKiiAS. J/’Mun. Sccinidiiiu Sander Itaii^^ 

Capifnlum aat inhie valvis, aat sm/ts cornew^ pceuc 
ahdliU. 

Capitulum Avithout valves, ^ or with horny, almost 
Jiidden, scuta. 

Filaments seated bcnfjath the basal articulations of the 
first pair of grri ; mandililes, with two or three teeth ; 

* Aliy 011(3 not attending to Uic eluiractcrs derived from the softer parts of 
the Jjalankhc and Lcjiad idle, might easily confound with Alepas the genus 
Siphoniecdla (genus nov.*), vvliieli, undoubtedly, though having the external 
a|)|H;:*‘-an(r(; ofa^ieduiieulatcd eirripede, belongs to the Ihilaiiiii.T, and is closely 
related to Curonula. 
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inaxilhr. notched, with tlic lower part irregiihir, projecting ; 
<;aii(lal ap|)eii(Iagcs niulti-articulate. 


A 1 t:\cluu1 lo viu'ious ohjjicis, (ixcil or lloiitinj;?;. 


Capihfhm eitlier (‘ntirely destitute of valves, or witli 
trausj)ar(*iit homy scuta, not coiiTaiiiiiig any calcareous 
matter, and almost liidden in memimine. These scuta 
are formed of a lower and a lateral lobe, jdaced at above 
right angles to each other ; they are added to by successive 
hiyers, and closely ros(anbIe in shape the scuta of the 
Vonchoilrrma anrilff. 'fhe oriticc in A. lahtflom proj('cts 
so much as to be almost tubular. In A. panmfa and 
//. vniutla it does not project, and is either nio(lerat(*ly 
lai’ge, or vciy small in proj)ortion to the length of the 
capitulum ; from contraction it is much wrinkled. The 
membrane forming the capitulum is smooth and very 
transparent; it contains very few tubuli, except under 
certain irregular pi’ojcctions in A, ronufia. 

The PiAirndc is rather short and narrow ; it blends 
into the oapituhiin, rfiid is not, in some of the species, 
separated from it by any distinct line ; the surface of 
attachment is rather wide. Within the ])cdunclc we liave 
the thiee usual layers of striae-less muscles ; namely, the 
innermost and longitudinal, which run lower down than 
the others ; the middle and transverse; and, lastly, the ex- 
terior, oblicjuc muscles, which cross each other (becoming 
trans[)areiit) on the rostral central line. These several 
muscles run up from the peduncle and surround the 
{japitulrtm ; from the transparency of the membranes 
they can be seen from the outside ; they arc particu- 
lai ly conspicuous round the orifice, which they probably 
serve to close. Tlicre is, in aH cases, the usual adduc- 
tor scutorum muscle (with transverse striae), which is 
attached under the horny scuta, where such exist. The 
fact of the striae-less muscles of the peduncle surrounding 
the whole capitulum, has been observed only in one other 
genus, namely Anelasma. In conse(|uencc .of this struc- 



158 


tlKM^S — AhUPAS. 


tiire, the capitulum must jmssess coiisidcral)le powers ol’ 
contraction. 

The antennm of the larva in the Alc/ym vornutd and 
A. luiiuita have the sucking disc nearly circular, with the 
spines unusually plain on the distal as wi^ll as ])ro.\iinal 
margin. Basal segment broad, much constricted where 
united to the disc. The ultimate segment has on the 
middle of the outer margin, in A. corm/ta, two minute 
spines, which 1 have not observed in any other cirripede : 
on the sununit there are the usual spines. 

Si^e . — Three of the specaes ai’c small. 

Filumeiifarii Appemlmfcs . — These are rather small ; 
there is only one on each side, situated on the posterior 
margin of a slight swelling, beneath the basal articulation 
of the first cirrus ; and therefore in the position in which 
the filaments arc most constant in Lepas, and where they 
likewise occur in Conchoderma. 

liodj/. — ^'I’hc prosoma is cither pretty well developed 
or is small, according as the first cirrus is placed near to, 
or far from the second cirrus. 

Mouth . — Labruiu moderately bidlate, with the lower 
part more or less produced; crest with blunt, bead-like 
teeth, and short hairs. 

Pfilpi (PI. X, fig. 8), acuminated and narrow to an 
unusual degree. 

Mmdihks, with two or three teeth, and the inferior 
angle acuminated ; the lateral bristles unusually strong, 
so as to give the main teeth the appearance of being pec- 
tinated. 

Maxilla, widely notched, with three great upper spines ; 
the part beneath the notch projecting, and cither straight 
or irregular. 

Outer Maxilla, with the inner bristles either continuous 
or divided into two groups : exteriorly there is a smaller 
or larger prominence, with long bristles. The olfactory 
orifices arc cither slightly, or not at all protuberant. 

Cirri . — In the three posterior pair, the segments have 
fheir bristles, arranged in a transverse row, either in the 
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form of fi narrow brush, or consisting only of a single 
pair with two or throe minute, intermediate, and lateral 
marginal spines, '['he anterior ramus of the second cirrus 
is thicker, and more thickly clothed with spines than is 
*thc posterior ramus : this latter ramus, however, and both 
rami of the third cirrus, are rather more thickly clothed 
with spines than are the three posterior pair. 'J'hc unifpie 
case in A. cornuta of the inner rami of the fifth and sixth 
cirri being rudimentary (PI. X, fig. 28) will be minutely 
described under that species. 

Cmulfd AppenOarjes, thin, tapering, multi-articulate, 
about as long as the pedicels of the sixth ciiTiis. 

Siomach . — The cesophagus runs in a soinew'hat sinuous 
course, and enters the top of the stomach obliquely. There 
are no caeca. The biliary envelope presents a reticulated 
structure, instead of the usual longitudinal folds. 

Gener alive Sysiern . — The penis is hairy, not very long, 
and ringed or articuhited in an unusually plain manner ; 
the space betw'een each ring being about one fourth of the 
diameter of the penis : the unarticulated basal portion or 
sup])ort is here remarkably long. The vesic\ilac scmmales 
arc long, tortuous, and enter the prosoma. The ovarian 
tubes are of wide diameter : in A. corimta they siuTonnd 
the whole capitulum; The ovigerous frama are small, con- 
stricted at the base, and square on the free margin, which 
is studded with minute glandular beads, borne on the finest 
footstalks. . 

Ranr/e . — Southern sliorcs of England, Mediterranean, Atlantic, West 
Indies, New Zealand, attached to various objects. A. jiaranta has been 
alw ays ta^cii on Medusae.* 

A/Jlnitics . — This genus differs from all, except Anelasma, 
in the manner in which the striac-lcss muscles of the pe- 
duncle nm up and surround the capitulum, and likewise 

• 

* It appears that Solandcr (Dillwyii Dcs. Cat., vol. i, p.'ill) observed a 
species of this genus adhering to a Slcdusa on the coast f'f Erazil. Mr. 
Cocks infonns me that an Alenas, apparently A. parasiia, has been east on 
shore near Ealmouth, attaclied to a Cyaiisea ; and. that two other specimens 
adhered to the bottom of a vessel arriving at that port from Odessa. 
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iu the reticulated character of the biliary envelope of the 
stomach. 'To Conchoderma, especially to C. fufrita, then? 
is a manifest atlinity in the form of the horny scuta : then^ 
is also some affinity to this same gcjjus in the p]*(\sence of 
filamentary appendages though here little (leveloj)ed, and 
in the circular form of the disc of the larval antenme, and, 
lastly, in the ovarian tubes in A. vornnfa surrounding tlu*. 
ca])itnlrjn. ^PhtTC is (piite as close, if not closer affinity 
to Ibla, in the following ])eculiarities, — in the curved (cso- 
[)hagus5 — ill the general character of tlu.* cirri and trojihi, 
with tlu? olfactory orifices in one spc'cies in some dc'gree 
jirominont, — in the mnlti-articulated caudal ajipendages, 
— and in the plainly-articnlated ])enis, with its elong!\t(Ml 
unarticulatcd snpporl, though both these charact(Ts aj*e 
exaggertited in Ibla. Tjastly, the scuta in ibla, though 
not at {ill I’csenibling in slia])e those of A. conitda, jnx^ 
formed without calcareous m.atter; and again, in llihi, 
the muscles of the peduncle run up to the bases of the 
valves, and so almost smTound tlie s[)aee in which tlie 
nnimars liody is lodged. 

The four species of Alepas ajipi.ar to foiin two little 
gioujis ; viz. y/. pamAla and //. udanfa on the one hand, 
and A. corjuda and A, iidmlosa on the other. 


1. Alkpas MiNCTA. Tab. Ill, fig. 5. 

.Vlkpas xMiNUTA. l^hHqrpL Enuincratio Mollusc. SicilicT, 

Tab. xii, lig. 23. 

— A. Coda, ICscrcitaziono Accadciu., vol. ii, 

part I, iS'aplcs, ISIO, PI. iii, lig. 5 (scciiiiduni 
(iucriji in Revue Zoolog., 1811, p. 250.) 

— Chahu. Til list. Conch., 1*1. iii, ligs. 8 — 10. 

A, aperhira non jyronmiente,, (apHidi lavpiludiidfi via? 
frrf dim partenf {nrjuaute : rscufd cornris, pcene ahmmdilis: 
loapdndifu? told ad. ^nartam vncice partem. 

Orifice not protuberant, one third of the length of the 
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capitiilum : scuta horny, almost hidden. Total length 
.quarter of an inch. 

Outer niaxillcX', Avith the spines in front continuous ; 
, postcri6r cirri, with several long sj)ines arranged in a 
transverse row on each segment; caudal appendages 
longer than tlie pedicels of the sixth cirrus. 

Sicily; altachod to a Ciduris:* island of Capri {yl. Cosft/). 


Capituluni oval, blending insensibly into the peduncle; 
moderately flattened ; composed of thin structureless 
membrane, with the exception of two horny, almost (|uite 
hidden scuta. Orifice situated near the summit, and in 
a line, which is oblique to the longitudinal axis oi' the 
])eduncle ; much wrinkled ; barely one tliird of the length 
of the whole eapitulum. 

The consist of yellowish, transparent, horny, 

laminated chitine, without any calcareous matter ; exter- 
nally covered by the common integument of the eapi- 
tulum ; these valves are placed very near to each other, 
close under the orifice, and therefore high up on the 
eapitulum ; the membrane between them is smooth and 
unvvrinkled ; they are formed of two I’ather aeuminated 
lobes, joining each other at above a right angle; one lobe 
(the longer one) stretcliing nearly transversely across the 
eapitulum, the other running down parallel to its rostral 
margin : in shape and position they resemble tlie scuta of 
Conckoderma auriia ; and if another lobe had been de- 
veloped it w^ould have run along the orifice, and then 
these vnlves would have resembled the scuta of Convho- 
derma virgala, lu a specimen with a eapitulum f^jtlis of 
an inch long, the scuta from point to point were 3 „th of 
an inch in length. • 

Peduncle, much wrinkled, about one third in diameter 
of the eapitulum, and shorter than it ; al; the base it is 
generally expanded into two dV three finger-like pro- 

* 1 am greatly indebted to Professor J . Mitller, of Perliii, for kindly 
lending me specimens. • 


11 
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j('ctions. Lntffih of llic hirgc'st specimen, almiit. on(3 fourth 
of an inch. Cohnir, according to A. Cosla in the work 
above cited, “ rnfo-Hava vittata ;’' but after spirits the 
whole l)ecoines uni fori uly yellowish. 

FHdUintfan/ situated beneath the basal 

articulation of tlie lirst cirrjis, on the posterior edge of 
the usual culargeinent ; acuminated, about two thirds of 
the lengtli of the shorter lounus of the first cirrus. 

Pro.sohff! well developed. 

— On each side there are two slight [iromi- 
neiices ; one under the mandibles, the other transverse 
nearer to the adductor muscle. 

Lfffjrfnif, })laced near tlu^ adductor muscle, with tlie 
ujijKr part not more bullate than tlie 1 ow(T [)art; crest 
with a row of blunt teeth, and many line l)rist!(?s growing 
chiefly outside the teeth; there arc many fine bristles 
on the inner or siipra-a'sophageal fold of the labruin. 

Pa/jji iK^t iH'avly toiieliing (‘ach other, pointing towards 
the adductor: inueli hollowed out on tluar iiiiua* sicles, luaiec 
narrow and aemninaled, with doulily serrated liristles. 

Matffrtblvx^ with three teeth aiul the inferioi* angle 
ending in a single sharp s|)ine; whole inferior jiortioii 
narrow ; first tootli as far from the second, as the latter 
from the inici ior angle ; owing to the jiresence of short 
tliick spines pixjjeclingfrom the sides of the jaw, the lower 
edg(^s of the s(.‘e(aid and third teeth ajija^ar ])eetinated. 

M(ur}llci\ nearly two thirds of the width of the man- 
dibles; IxmeaUi the three larger n])per spines there is a 
consid(irable noteli, and the "whole lower part is very 
slightly upraised ; edge irregular, ^y[t\\ ohscure traces of 
cither two pj'pjectioiis, or perhaps of four steps. 

Off/er MaeviUoi, with bristles in front continuous; 
exteriorly there is a slight prominence near each olfactory 
orifice, with a .^iift of long bristles. 

Cirri not much elongated ; first pair placed not quite • 
close to the second ; five posterior cirri nearly equal in 
length ; pedicels long, with irregularly scattered spines, — 
those on the pedicel of the first cirrus beautifully and 
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conspicuously fcatlicrod. The segineiits of the three 
j)osterioi’ ])Mir arc na! very sliort or broad ; very slightly 
protuberant, each with a long transverse, crescentic, 
n.arrow^ brush of bristles, which stand two or three 
deep in the middle, but on the sides are single ; dorsal 
tufts long, and in the upper segments the spines are thick 
and clawdike. This structure is common to all the cirri. 
Kij*st cirrus with the rami une(|ual in length by two 
segnients ; from the shortness of the ])cdic(*l, this cirrus is 
much shorter tlian the second, but its rami are aI)out two 
thirds of th(^ length of those of the second cirrus. Second 
cirrus (and in a less degree the third ciri-us), with the 
anterior rajuus a shade broader than the posterior ramus, 
and rather more thickly covered with s|)in(\s than arc the 
three posterior cirri. Fifteen segments iji the sixth cirrus ; 
nine in the longer ramus of the first cirrus. 

Cfuahl J/jpouJa^e-s, rather longer than the pinlicels of the 
sixth cirrus, composed of seven cylindrical, tapering sog- 
incnts, each with a circle of veiy fim; bristle's on its summit. 

The acoustic (?) sacks are situated some way below the 
basal articulations of the first cirrus. 


2. AlEPAS PAUASITA. 

Alei’AS TAKAMiTA. IxdHfj. aMaii. (Ics j>. liGt, 

• PI. viii, lig. o, j 

Akatiea L'MAAi.vis. Qttotj (‘t Galiiutrtl. Aiinnlrs di's Sciences, 
JSnt., tom. p. 23 I, 1S27, PI. vii, 8. 

. — PAitASfT V. Qifot/ et Gaimard. Voy.'if'C do P Astrolabe, 

PI. xciii, 1S3 1'. 

'riUTON (Alepa.s) i’Aseici latus. Voyage do la Co(iuillc. 

AtolJusc. V\. xvi, lig. G, tom. ii, part 1, 

I SUO, |). 1-13. 


AT. Sander Kang rejects tlic spe(?ilie name “ ////m/lvhP as signifying a 
generic character, and lu5 has been followed in Ibis by AIM. (i,uoy and 
CTainiard themselves. Tlii.s, according to the Rides of the British Associa- 
tion, would hardly have been a sullicicnt reason, *lml it :i[>poars ilmiJ.fara- 
sitUy like A. mlnutiti lias a jiair of horny scuta or v.dvcs ;*aud, iliCTcforc, the 
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A. aperturd non promivcnte, capituli longitudinu ^ 
aquanfe : scutis corneis : longitudinc totd ad 2 •uncias. 

Orifice not protuberant, equalling two thirds of the 
length of the capituluui : scuta homy. Total length two 
inches. 

Animal unknown. 

Parasitic on Medusae, Mediterranean and Atlantic Oceans : south shore of 
England (?) * 

I have not seen, this species, and have drawn up the 
above specific character from the Plates and brief 
descriptions in the Voyages of the Coquille and Astrolabe. 
M. Lesson thinks that his species difters from that of 
M. Quoy and Gaimard ; but as the peculiar yelloAv colour 
of the capitulum, general shape, short cirri, habits and 
range, ai’e all common to both, I believe that they are 
identical. There is, however, one singular difterence, 
namely, that the cirri are coloured bright blue in the 
Plate in the Voyage of the Astrolabe, and yellowish 
in that in the Voyage of the Coquille ; this possibly may 
have resulted from the drawing in the latter case having 
been made from a specimen long kept in spirits. 

M. Lesson says that there are seven pair of cirri, from 
which I infer that this species has a pair of long, articu- 
lated, caudal appendages : he asserts that each cirrus hM 
ten segments ; the cirri are short and little curled. 
M. Lesson remarks, that “deux languettcs bifurques 
occupent Ic bas de I’ouverture ovale:” 'I can hardly 
doubt but that these are homy scuta of nearly the same* 
shape as in A. mimta. The whole animal seems, to be 
extremely transparent, and of a “ jaune-citron clair.” 
MM. Quoy and Gaimard, however, remark, that different 
specimens vary from whitQ to yellow. Entire length two 
inches, of which the capitulum is fourteen French lines. 
The peduncle is'narrow and short. 

name nnivalvis is too obviously false to be retained. With respect to the 
generic name Triton, I fully believe that it was applied by Linnaeus to the 
cast-off exuviae of sessile CiAipedcs. 

* See Eoot-note,‘p. 159. 
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3. AlEPAS CORNtJTA. PI. Ill, fig. 0. 

J. aperturd parvd, leviter prominente ; sciitis nullis : 
capitulo plerumque trihm, parcin, coti/pressis emincntm 
secundum, carinalem, marffineni instructo. 

Orifice small, slightly protixboraiit ; capitulum without 
horny scuta ; generally with three small flattened pro- 
jections along the carinal margin. 

Outer maxillae with the inner bristles divided into two 
groups; segments of the posterior cirri extremely nu- 
rnerotis, each with one pair of main spines ; inner rami 
of the fifth and sixth cirri rudimentary. 

St. Vincent’s, West Indies, attached to an Autii>athcs, collected by the 
itev. L. Guildiiig. 

Capitulum globular, slightly flattened, smooth, trans- 
lucent, entirely destitute of valves ; orifice slightly pro- 
jecting or tubular, parallel to the longitudinal axis of the 
peduncle, with the edges sinuous ; it appears more tubular 
than it really is, from the convexity of the part of the 
capitulum immediately beneath the orifice. Three small, 
■flexible, horny, irregular prominences project from the 
carinal margin ; one at the bottom of the capitulum ; a 

• second about half-way up it ; and a third generally close 
‘to the orifice;* but their positions vary a little, and the 
prominences vary still more in shape and size, being 

* either rounded and very small, or much flattened and 
considerably prominent; they are imperforate; in the 
membrane under them a few tubuli may be seen, which 
are not elsewhere visible ; theif summits are roughened 
with very minute points and beads of chitine ; others, 
still minuter, are scattered over the whole»capitulum. 

Peduncle short, narrower than the capitulum, into 
which it insensibly blends ; strongly wrinkled ; surface of 
attachment wide ; position with respect to the branches 
of the coralline, various. * 
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Size and Colour . — ^Thc largest specimen, including the 
peduncle, was half an inch in length, and fliths of an inch 
across the capitulum; colour, after having been long 
in spirits, brownish-yellow. 

Filamentary Appendages, one on eaeli side, short, 
tapering and pointed; seated on the posterior margin 
of a slight swelling beneath the basal articulation of 
the first cirnis ; they arc about equal in length to the 
pedicels of this cirrus. 

The Month is directed abdominally; labrum much 
produced downwards, so as to be far separated from the 
adductor muscle ; moderately bullatc, forming about one 
third of the longitudinal axis of the entu-e mouth ; upper 
part fonuing a slightly overhanging prominence ; crest 
with a row of blunt, bead-like teeth, and externally to 
them there are numerous curved short bristles. 

Palpi (PI. X, fig. 8,) unusually narrow, a little hollowed 
out along their inner margins ; pointing towards the 
adductor muscle; thickly covered with doubly serrated 
bristles. 

Mandibles, with either two or three teeth ; inferior angle 
narrow and tooth-like ; both sides covered with strong 
bristles or spines, ])rojecting beyond the toothed edge. 

Maxilla, with two large upper spines, and a third 
rather distant from them ; beneath these, there is a wide 
notch or hollow ; inferior part square, proiccting, bearing 
six pair of moderately long spines, (of wnich the central 
one is the longest,) mingled with finer ones. 

Outer Maasilla,v(\>i}a a semicircular outline; the serrated 
bristles in front arc divided into two groups ; externally 
there is a rounded and very considerable projeetion 
covered with long bristles. Olfactory orifices slightly 
prominent, approximate, seated within and just beneath 
the rounded projections at the base of the maxillae. 

Body . — Prosoma little developed ; thorax small. . 

Cirri, extremely long, but slightly curled, capable of 
being protruded sd as almost to touch the base of the 
peduncle or {he surface of attachment ; segments short. 
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extraordinarily numerous. In the three posterior cirri 
j[cxeepting the rudimentary rami), each segment sup- 
ports two long, slightly serrated spines, with two or three 
, minute* intermediate ones, and with one or two very 
short, thick spines on the inner and uj)pcr lateral margins ; 
dorsal tufts with only two or three long, fine, unccjual 
spines. All the segments are extremely flat, broad, short, 
with their anterior faces not protuberant; the greater 
number of the segments, especially the lower ones, have 
very obscure articulations, to be seen only with a high 
power, and these car. be capable of little or no movement. 

First Cirrus placed far from the second, with the top 
of its pedicel on a level with the top of the lower seg- 
ment of the pedicel of the second cirrus ; rami short, 
barely half the length of those of the second cirrus ; 
unecjual, the anterior ramus being only two thirds of the 
length of the posterior one ; the shorter ramus contains 
thirteen inverted-conical segments, with one side rather 
protuberant; the longer ramus contains twenty-three 
thinifer segments ; the; segments on both rami arc clothed 
with bristles, arranged in two or three rows, forming 
narrow transverse brushes. 

Second Cirrus, with its pedicel long, and its rami nearly 
equalling in length those of the sixth pair ; the two rami 
of nearly equal length ; the anterior one rather thicker 
than the posterior one ; this posterior ramus has fifty-five 
segments ! The bristles on the second and third cirri 
are arranged on the same pi’inciple as on the three 
posterior pair ; but from an increase in size and number 
of the little intermediate bristles between the main pairs, 
and of those on the lateral rims, the segments, especially 
the basal ones, of the anterior ramus of the second cirrus, 
arc clothed with thin bmsheS of bristles ; these same 
bristles, on the posterior ramus of the secqjid, and on both 
rami of the third cirrus, can hardly be said to form 
brushes, though longer and more numerous than those 
on the three posterior pair of cirri. . 

Vifth and Siwth Cirri . — These resemble each other. 
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and have their inner or posterior rami in an almost rudi- 
mentary condition. In the sixth cirrus (PI. X, fig. 38) 
the outer ramus {a) has lujtually sixty- three segments, 
whereas the rudimentary ramus [k) has only eleven^ nearly 
cylindrical segments. These are furnished with extremely 
minute spines, of which ‘those on the dorsal face are 
longer than those on the anterior face ; the spines on 
the summit of the terminal segment are the longest; 
the segments are not half as thick as the normal ones in 
the outer ramus. The rudimentary ramus is only one 
seventh pai't longer than the pedicel which supports 
both it and the normal ramus. In the fifth cirrus, 
the rudimentary ramus is rather longer, and has thirteen 
segments, resembling those in the rudimentary ramus of 
the sixth. In the fourth cirrus there is no trace of this 
peculiar structure, the rami being equal in length and 
strength. The two rudimentary rami on each side are 
nearly straight, and seem incapable of moveuicnt; they 
project out behind the normal rami, and closely resemble 
in general appearance, the two caudal appendages ; hence 
this cirripede, at first sight, appears lo be six-tailed. 

Pedicels of Cirri . — The pedicel of the first pair is very 
short; that of the second is the longest; those of the pos- 
terior cirri decreasing in length. Upper segments short ; 
lower segments in the second, third and fourth cirri, irre- 
gularly and rather thickly clothed with bristles, but in the 
fifth and sixth cirri, there is a regular double row of main 
spines, with some minute intermediate ones : hence there 
is a difference, both in the rami and in the pedicels^ between 
the fourth cirrus and the fifth and sixth, and this is a 
unique case. On the dorsal surface of the pedicel of the 
second cirrus, there is a tuft of much feathered fine spines. 

Caudal Appendages . — Each consists of eight much ta- 
pering, very tljin segments, furnished with a few short 
simple spines round their upper margins, and with a 
longer tuft on the terminal short segment; basal seg- 
ments twice as thipk as the middle ones. In length, 
these caudal appendages equal the pedicels of the sixth 
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pair of cirri, and are a very little shorter than the rudi- 
jjaentary rami of these same cirri. 

General Remarks. — Having examined this species first 
, in the ^enus, I fully anticipated that the very remarkable 
character of the inner rami of the fifth and sixth cirri 
being rudimentary, and serving the same function (if any) 
with the caudal appendages, would have been generic ; but 
this is not the case, for Alepas cornula cannot be separated 
from A. minuta without violating a clear natural affinity. 


4. Alepas Tubulosa. 

Ciuoy et Gaimard. Voyage de I’Astrolabc, PI. xciii, fig. 5, 1834. 

A. aperturd parvd proniinente et tuhulosd ; scutis etpro- 
minentiis secundum margineni carinalem, nullis. 

Orifice small, tubidar, protuberant ; capitulum without 
horny scuta or projections along the carinal margin. 

Animal unknown. 

• 

New Zealand, Tolaga Bay. Attached to a living Palinurus. 

I have given the above brief character from the plate, 
and imperfect description in the voyage of the Astrolabe. 
The small and distinctly tubular orifice, and the smooth 
carinated edge of the globose capitulum, appear suffi- 
ciently to distinguish this species from A. cornuta. The 
colour is stated to have been white with violet tints. 
Length, two (French) lines. 


AneJjAsma. Gen. Nov. PI. IV. 

Alepas. Loven, Ofversigt of Kougl. Vetenskaps-Akad. Ford- « 
handlingcr: Forsta Argangcn. Stockholm, 1844, 
p. 192, Tab. 3. 

Capitulum sine vahns: aperturd ,ampld : pedunculus 
fimbriatus, «ub-globosm, infossus. * 
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Capitulum without valves; aperture large; peduncle 
fimbriated, sub-globular, imbedded. 

Cirri without spines; outer maxillae and palpi rudi- 
mentary, spineless; mandibles minute, with sevei’al small, 
teeth irregularly placed ; maxillae minute, with very fhi- 
nute irregularly scattered spines. No caudal appendages. 

I owe to the great kindness of Professor Steenstrup, an 
examination of this very curious cirripede, well described 
and figured by Loven, wdio considered it an Alepas. It 
lives parasitic, with its peduncle imbedded in the skin of 
sharks, in the North Sea. According to the principles of 
classification which I have followed, this cirripede cannot 
possibly remain in Alepas, and must form a new genus ; 
for some time, indeed, I thought that a new family or 
sub-family ought to have been instituted for its reception ; 
but when I considered that its highly peculiar characters 
are all negative, as the non-articular, non-spinose structure 
of the cirri, and that no new or greatly modified functional 
organ is present, I concluded that it might properly 
remain amongst the Lepadidm. We shall, moreover, 
hereafter see that the male of Ibla, which, of coiu’se, must 
remain in the same family with the female, is, in some 
analogous respects, even more abnormal than Anelasraa. 


1. Anelasma squalicola. pi. IV, figs.* 1 — 7. 

Alkpas squalicola. iioven, ut supra. 

Norlli Sea. Parasitic on Squalus. 

Capitulum, destitute of valves ; oval, much flattened ; 
the double membrane composing it, thin, highly ficxible, 
coloured extertially and internally, by the underlying 
coriura, of a blackish purple ; aperture, extremely large, 
extending from the upper end of the capitulum, to close 
above the peduncle, gaping, and not protecting (in the 
dead condition) the cirri and mouth. 
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The Peduncle is about half as loug as the capitulum, 
but, according to Loven, this part varies in length ; it is a 
little narrower than the capitulum; colourless, from being 
•imbedded in the shark’s skin ; sub-globular ; basal end 
almost hemispherical. Total length of animal 1*3 ; dia- 
meter of peduncle ‘4 of an inch. 

The external membrane of the capitulum is not nearly 
so thick as is usual in other Cirripedes, and is, therefore,' 
unusually flexible, ^'he internal membrane, on the other 
hand, is very much thicker than is usual, being only a 
little thinner than the outsifle coat ; this circumstance, as 
well as the similarity in colour on both sides, is evidently 
due to the remarkable openness of the sack, and conse- 
quent exposure of its inside. The inner membrane, 
when viewed under a high power, is seen to be eovered 
with the minutest spines; the external membrane is 
structureless, except that there arc a few rows of very 
minute beads of hard chitinc, like those which occur on 
the capitulum of Conchoderma aurita. Loven, however, 
states that there arc imbedded in the outer membrane, 
scattered, minute, dendritic, calcareous particles. Of 
these, I could see no trace. There is a very thin muscular 
layer between the two coats, all round the capitulum, and 
this layer becomes rather thicker round the base, near the 
peduncle. The adductor muscle, occupying its usual 
place close below the mouth, is thinner than in any other 
Cirripedc of thcT same size seen by me ; nor does it end so 
abruptly at each extremity, as is usual : where attached 
to the puter coat, no impression is left. It is a singular 
fact, that in this Cirripedc alone, the fibres of the adductor, 
and of the muscles of the cirri, and of the trophi of the 
mouth, are destitute of transverse strim ; but it is not 
singular, that the muscles surrounding the capitidum 
should, also, be destitute of striae, for ♦his is the case 
with the muscles which, running up from the peduncle, 
surround the capitulum in Alcpas, and partly surround 
it in Conchoderma. It must not be inferred from the 
absence of transverse striae in the muscular fibres of the 
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adductor and of the cirri and trophi, timt they are involun- 
tary, but only that they are in an embryonic condition, 
for I find in the natatory larva, that all the muscles, with 
the exception of some connected with the eyes, are simi- 
larly destitute, and yet perfoinn voluntary movements.* 

Although in the dead state, the aperture of the capitu- 
lum seems to be always gaping, yet I have little doubt, 
4;hat the living animal can fold the flexible membrane, 
like a mantle, round its thorax and ^irri, and thus pro- 
tect, though feebly compared with most Cirripedes, these 
organs. I suspect that the mouth is always exposed. 

Peduncle . — The membrane of the peduncle is thin ; the 
whole surface is sparingly and quite irregularly studded 
with minute, much-branched fllaments (PI. IV, fig. 3, 
highly magnified) ; these arc occasionally as much as Jth of 
an inch in length ; the degree of branching varies much, 
but is generally highly comjflcx ; the ordinary diameter 
of the branches is about s^th of an inch ; their tips are 
rounded, and even a little enlarged, and frequently torn 
off, as if they had been attached to or buried in the flesh 
of the shark, in which the whole peduncle is imbedded. 
These filaments are formed of, and are continuous with 
the external transparent membrane of the peduncle, and 
they contain, up to the tips of every sub-branch, a hollow 
thread of corium, prolonged from the layer internally 
coating the whole peduncle. In all other Lepadidm, the 
peduncle increases in length, chiefly at the summit where 
joined to the capitulum, and in diameter, throughout 
nearly its whole length, except close to the base ; but, 
owing to the constant disintegration of the outer surface, 
the old outside coat does not split in defined lines, like 
the membrane of the capitulum. In Anelasma, however, 
owing to the imbedded position of the peduncle, the old 
outer coats arft preserved, the lines in which they have 

* Dr. C. Sclimidl in his Contribution to the comparative Anatomy 
of the Invertebrate animals, &c., (translated in Taylor’s Scientific Memoirs, 
vol. V, p. 1,) says that in ‘young Crustacea, '‘we find plain primitive fibres, 
which subsequently acquire the transversely striated aspect.*^ 
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split during continued growth being thus exhibited ; those 
iij the uppermost part dmost symmetrically surround the 
peduncle, showing that here, as in other Lepadidse, has 
.been onC regular line of growth ; but in the lower part 
the lines are extremely irregular; and what is almost 
unique, it appears that the blunt basal end is constantly 
increasing in length and breadth, and, apparently, at a 
greater rate than any other part. I judge of this latter 
fact, from the whole bottom of the peduncle being covered 
with numerous curved, or nearly circular, lines of natural 
splitting, the nature of Avhich can be best understood 
by examining the much-enlarged drawing (PI. IV, tig. 3) 
of a small portion (taken by chance) of the membrane 
of the base, seen from the outside, and bearing some of 
the simplest branched filaments : other branches, as may 
be seen, have been cut off. This manner of growth ex- 
plains the broad, blunt basal termination of the peduncle, 
so unlike that in other Lepadidse. New membrane is 
formed, not continuously as in other cases, imder the 
whole surface of the old membrane, but in irregular 
patches ; thus the portion marked (a) runs under (i), but 
not under the little circles (c, c), for these are the last- 
formed portions and underlie the membrane («) and (fi). I 
do not understand how the splitting of the old membrane 
is efiected ; but no doubt it is by the same process by which 
the membrane of the capitulum in other genera^ as in 
Scalpelluiu, splits symmetrically between the several 
valves. In the branched filaments it is particularly dif- 
ficult to understand their growth, for it is not possible, 
after examining them, to doubt that they continue to 
increase, and send off sub-branches, which it would 
appear probable, penetrate the shark’s flesh like roots. 
I may remark that one, or more 'commonly two or three 
branehed filaments stand nearly in the 4 ;entre of each 
circular line of exuviation or splitting. The- branched 
filaments first commence as mere little pustules, and 
these appear to be most numerous at .the bottom of the 
peduncle. • 
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The final cause of the downward growth of the bottom 
of the peduncle, is obviously to allow of the animal buiy- 
ing itself in the shark’s body, in the same way as Coro- 
nula and Tidncinella become imbedded by the^ownward 
growth of their parietes in the skin of Cetacea. The 
only other genus of Lci)adida;, in which the growth of the 
peduncle is at all analogous, is Lithotrya, in this genus, 
however, the animal burrows mechanically into soft rock 
or shells. 

I looked in vain for cement, or for the cement-glands, 
(but the specimen was in an cxtrenicly unfavorable state 
for finding the latter) or for the prehensile antenna; of 
the laiwa. No doubt this Cirripedc at first becomes 
attached in the same way as others, but after early life, I 
suspect it is retained in its place, by being so deeply im- 
bedded in the shark’s body, and perhaps by the root-like 
branched filaments. The irregular growth and splitting 
of the n]end)ranc at the base of the peduncle, where the 
prehensile antenna; of the larva must originally have been 
situated, would account for not finding them. 

The inside of the peduncle (fig. 2 g) was gorged, in the 
specimen examined by me, with immature ova. The in- 
nennost muscular layer consists of longitudinal bundles of 
unusual size, but placed rather far apart from each other ; 
these do not extend to the very base of the peduncle, and 
at the upper end they curve inwards, almost to the middle 
of the under side of the diaphragm) separating the 
peduncle and capitulum. Outside these longitudinal 
muscles, there are delicate transverse ones, but apparently 
there are no oblique muscles in the upper part of the pe- 
duncle, as in other Lepadidae;. near the bottom, the 
transverse muscles form a thicker layer with many of the 
bundles running in oblique lines. 

Mouth . — boven has not described this part quite accu- 
rately, owing to his not having used high enough magni- 
fying powers.' He states that the trophi are soft and 
functionless, whicji is far from the case. The whole 
mouth (fig#^ 'Id), is unxisually small ; it is, to a certain 
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extent, proboscifornied, and being curved a little down- 
vyards, projects slightly over the adductor muscle, to 
which it is closely placed. The labrum does not project 
,raorc beyond the general surface of the body, than in 
many other Cirripedcs, but the proboscifornied structure 
is caused by the elongation of the surface fronting the 
thorax. The summit of the mouth stands above the level 
of the top of the pedicels of the fimt pair of cirri. The 
labrum is slightly hollowed out in the middle of its upper 
margin; it can scarcely be called bullate, in which it 
differs from all other Lepadid®; on the other hand, the 
outer and inner folds of the .labrum are not so close 
together as in llalanus. On each upper corner, there is, 
as usual, a small rounded prominence, close to which 
there is a second slight, rounded, spineless swelling; 
these latter represent the (juitc rudimentary Palpi. 

The Mandibles (figs. 4, 5) are more highly developed 
than the other trophi ; they are, however, very minute, the 
toothed edge being only about ^^^h in length, 

measured in its longest direction ; the edge is unusually 
thick, with the teeth |?laced rather on one side ; this organ, 
when viewed on the labrum side (fig. 5), shows two large 
teeth placed low down, with the inferior angle pectinated 
and broadly truncated; but when viewed on the other or 
maxill® side (fig. 4), several large and small teeth, placed 
alternately and irregularly in pairs, are seen extending 
along the whole.edgc. The mandibles are furnished, as 
usual, with three principal sets of muscles attached to the 
basal fold of the mouth. 

The Maxilla (fig 7) arc still smaller than the man- 
dibles; the spinose edge being only the tiath of an inch in 
length ; the edge, instead of being square, and furnished 
with a double row of long spines, “as in all other Cirripedcs, 
is rounded, thick, club-shaped, and with th« side facing the 
mandibles, thinly and irregularly strewed with short, thick, 
veiy minute spines ; there is a large broad apodeme («), 
in the usual place, but it is much mote transparent and 
flexible than common : there are also the usual muscles. 
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In other cirripedes, the mandibles alone seem to force the 
prey down the oesophagus ; but here, the mandibles and 
maxillae equally stand over the orifice, and their adjoining 
spinose faces and edges, seem excellently adapted to force, 
by their united action, any minute living creature down 
the passage. 

The Outer MaxUlce are almost in as rudimentaiy a 
condition as the palpi ; they are quite spineless ; viewed 
externally, they appear like two smooth, blunt, very 
minute projecting points ; but viewed internally, the 
membrane forming the siipra-cesophageal hollow seems to 
be united actually to their tips, so that they do not project 
at all. I was surprised to find that the longitudinal 
muscles going to these organs were developed, in pro- 
portion to the other muscles, quite as fully as in ordinaiy 
cirripedes ; hence, these two little outer maxilla;, no doubt, 
serve as an under lip, and possess the usual backward 
and forward movement. 

The surface of the probosciforraed month facing the 
firat pair of cirri, has a (leep central longitudinal fold, and 
rather more than half-way down, a transverse fold ; just 
above this latter fold, and therefore quite below the outer 
maxillae themselves, the two olfactory orifices are seated ; 
these arc unusually large, and the sack into which they 
lead, is most unusually large and deep. In this Cirripede, 
I was first enabled to observe that the membrane lining 
the sack is tubular, and open at the bottom. 

ft'm'.^l'hcre ai’e, as usual, six pair, and not of veiy 
small size; they have a shapeless and rudimentary ap- 
pearance ; they are coloured, like the rest of the body, 
blackish purple: they are quite spineless, and not articu- 
lated, but their anterior faces are either obscurely or veiy 
plainly lobed, so that in some (for instance in the third 
pair, PI. IV, fig. 6), nine or ten prominent steps could be 
counted, manifestly representing so many segments. The 
rami are equal in length in the first pair, and slightly 
unequal in the second and third pair; these two latter 
are longer than either the first or three posterior pair. 
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There is a small interspace as usual between the first and 
gccond pair of cirri. Internally, the cirri are occupied, 
even up to their tips, by delicate striaj-less muscles. 

, The external membrane of the thorax and limbs, when 
examined under a very high power, is seen to be covered 
with minute toothed scales, as in most Cirripedes. 

The thorax is articulated as usual : the posterior part, 
however, is smaller, and tapers more suddenly than in 
other species, and this corresponds with the smaller 
size and more rudimentary condition, of the three pos- 
terior pair of cirri, compared with the anterior pair. 
'I’he prosoma is hardly at all developed. The orifice 
(I’l. IV, fig. 2 (i) of the acoustic (P) sack, beneath the first 
ciri’iis, is unusually large. 

There arc no filamentary appendages. 

Alimentary Canal . — The rnembrano lining the coso- 
phngns is unusually thin : it is furnished with the ordinary 
constrictor muscles, and others radiating from them like 
spokes of a wheel. The stomach is lined by unusually 
prominent biliary folds, which in the duodenum are trans- 
verse, sending forth, •however, short folds at right angles ; 
and these latter, in the proper stomach, become so much 
developed that the folds appear longitudinal. The rectum 
extends inwards, about as far as the base of the fourth 
pair of cirri, but is very short, owing to the littlc.devclop- 
ment of the three posterior segments of the thorax. 
The anus is seated in its usual place, at the doreal 
basis of the penis, and is hidden by loose folds of skin ; 
but there arc no distinct caudal appendages. The stomach, 
in the specimen examined, was quite empty. 

Reproductive Organa . — The penis (fig. 2, c) is thick, 
short (about twice as long as the sixth cutus), constricted 
at the base, ringed, spineless, with the terminal aperture 
large ; internally it is well furnished witl\ muscles. The 
two vesiculaj scminales, appeared to be unusually small j 
and one was much smaller than the other ; they do not 
(I believe) become united into a common tube, till near 
the apex of the penis. They were empty ; and, I presume, 

. 12 
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from the state of the ova, that their contents had lately 
been discharged. The whole thorax was filled with a 
white, fibrous and cellular mass, consi?ting perhaps of the 
testes in their undeveloped state. The individtial dis- 
sected by me, appeared to have been defective in its last 
act of reproduction, for there were only two or three ova 
attaclied to the framum on one side, aiul not very many on 
the other. The ova are much less elongated than is usual ; 
they are of a remarkable size, namely j,ths of an inch 
in their longer diameter; the nieinbi’ane by which they 
arc united into a pair of lamella! is remarkably strong ; 
the fra-num (PI. IV, fig. 2/) on each side is large, strong, 
with rounded edges, pale coloured and hence cons[)icuous ; 
on the side nearest the body, tlie whole surface is covered 
with club-shaped glands, having very short foot-stalks, 
and being in total length iffbs of an inclr ; these 
glands secrete a reticulated layer of gut-formed fibres, 
attached to the ovigerous lamella!. In the specimen de- 
scribed by Loven, the lamella! (fig. 1 , and fig. 2, b, h) ai)pear 
to have been very large : and in that examined by myself, 
the peduncle was gorged with immature ova, showing 
that the female reproductive powers were ample, though 
at the foregoing period, only a few eggs had been formed. 

JEabiis . — According to Loven, this species lives im- 
bedded in the skin of Elqualus maocimus and spinaw, in 
the North Sea : I suspect that it is not closely com- 
pressed in its cavity, otherwise, I do not sec the use of 
the two layers of muscles round the whole peduncle ; it 
probably adheres to the sides of the cavity by the- tips of 
the branched, root-like filaments ; owing to the flexible 
nature of the capitulum, this Cirripede can offer little re- 
sistence to the water, and, therefore, is little likely to be 
tom out of its cavity. I have no doubt that it can fold 
the membrane^ of the capitidum, like a eloak, round its 
thorax and cirri ; but it certainly can offer far less resist- 
ance, than other Cirripedes, to any enemy. This creature 
must obtain its fopd, and considering its productiveness 
much food must be required, in a manner quite different 
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from nearly eveiy other member of its Order. As the 
.whole of the peduncle is imbedded, and as the mouth is 
j)roboscifonned, wifh the labnuu a little curled over the 
adductftr muscle, 1 conclude that this Cirripede can reach 
minute animals crawling by on the surface of the shark’s 
body. 

It must be borne in mind that the mouth, as in all 
Cirripedes, has the power of independent movement, and 
that the mandibles and maxillm arc here beautifully adapted 
to catch and force down any small living creature into 
tlie muscular cesophagns; the )-udimcntary outer maxillae, 
moreover, no doubt have the power of scraping, like a lij), 
anything towards these pi'chensile organs. lt*will here- 
after be seen, that the male of Ibla CuminffU, in which 
the cirri are quite rudimentaiy, obtains its food in a 
somewhat analogous manner, though' in this case the 
whole peduncle moves, and not merely a probosciformed 
mouth : it deserves attention, that in the male Ibla a!ul 
in Anclasraa, in neither of which the cirri arc prehensile, 
the palpi are rudimentary and useless. I am tempted 
to believe, that thd largely developed olfactory sacks, 
and perhaps, likewise, acoustic (?) sacks, in Anelasina, 
replace, by giving notice of the proximity of prey, the loss 
of tactile cirri. It should be remembered that all Cirripedes 
subsist on animals which happen to swim or float within 
reach of the cirri ; but here it is only those which happen 
to crawl within reach of the proboscifoi’med mouth. It 
would, however, be rash to assert that the cirri in Anelasina, 
considering their muscular though feeble structure, may 
not be° of some slight use, when thrown over the prey, 
in preventing its escape. 

Professor Steenstrup informs me that, from late obser- 
vations, it appears that this animal always adheres to the 
shark’s body in pairs. I regret extremeljj that I have not 
been able to examine a pair : that the individual examined 
by me was bisexual, I can hardly doubt, though the male 
organs certainly were feebly developed ; it appears pro- 
bable, that the individual described by Leven was like- 
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wise bisexual : but after the facts presently to be revealed 
regarding the sexes in Iblu and Scalpclhim, it is quite 
possible that the male and female organs may be dcvelcpcd 
in inverse degrees in different and adjoining individuals. 

The genus Anelasma is, I think, properly placed be- 
tween Alepas and Ibla. In several of its characters, such 
as the absence of calcareous valves, the broad blunt end 
of the peduncle, the spineless cirri, the small size of the 
trophi, and more especially the absence of transverse striae 
in those muscles, which in mature cirripcdcaijihre thus 
fiu’nished, we sec that this genus is in some decree in an 
eudiryonic condition. 


Genus — Ibla. Pis. IV, V. 

[jiLA. f^ach. Zoolo". Journal, vol. ii, July, 1825. 

Anatifa. Cttvicr. M(3ni. ])Our servir, Mollusquos, Art, 

Auatifa, 1817. 

Tetralasmis. Cuvier, llegiic Animal, 1830. 

{Fmn. el llerm.) Valvee 4, cornea; : jmlmiculm spinis 
cornets, pershtentihus xtesHlm. 

(Fern, and Herm.) Valves four, horny: peduncle clothed 
with persistent, horny spines. 

Pody partly lodged within the peduncle; mandibles 
with three teeth ; maxillae u’ith two obscure notches ; outer 
maxilla! pointed ; olfactory orifices prominent ; caudal 
appendages raultiarticulate. 

Male and Complemental Male, parasitic within the sack 
of the female or hermaphrodite ; mouth and thorax seated 
on a long tapering peduncle, but not enclosed within a 
capitulura ; mouth with noi-mal trophi, but palpi small and 
almost I’udimenf.al ; cirri rudimcntal, reduced to two pairs ; 
penis reduced to a pore; caudal appendages rudimentary. 

Attached to fixed littoral objects : Eastern Hemisphere. 

General Eejnarks. — As there are only two species as 
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yet known, and as these resemble each other in every 
respect most closely, a generic description wonld be a 
useless repetition of the full details given under Ihla 
Gumiuffii. I have taken this latter species as the type, 
from having, owing to the kindness of Mr. Ciirning, 
better and more rinmerous*sjx‘cimens. Ibla and Litho- 
tiya are the only two recent genera in which the body 
or the animal is lodged within the peduncle ; but there 
is 1^^ distinction of any iinj)oi-tanco, though useful for 
claSS^cai^n, between the caj)ituiuiu and ])eduiicle ; and 
these two parts, as we have seen, tend to Idcnd together 
in some sj)ecics of Conchodei'ina and Alcpas. The entire 
absence of calcareous matter in the valves and spines of 
the peduncle, at first ai)pears very remarkable; but we have 
'seen a similar fact in yVlej)as, and there is an approach to 
it in some varieties of ConcJmlernia aurita and C. vinjala. 
In all four valves of Ibla, the umboncs, or centres of 
growth, are at their upper points. The horny spines on 
the peduncle, arc the analogues of the calcareous scales in 
Scalpelhun and Pollicipes ; and in this latter genus, two 
of.tlie species have tfieir scales, almost cylindrical, placed 
irregularly, with new ones fonning over all jjai ts of the 
surface, and not exclusively at the summit, — in which 
several respects there is an agreement with Ibla. The 
shape of the body (/. e. thorax and prosoma, PI. IV, fig. 8 a) 
is peculiar ; but it is only a slight exaggeration of what we 
have seen in sewral gemwa, and shall meet again in some 
species of Scalpelhun. The presence of hairs on the outer 
membrane of the prosoma is a peculiarity confined to this 
■ genus amongst the Lepadidm, though observed in the 
sessile genus, Chthainalus. The caudal appendages in the 
I. rjimdrivalvis attain a greater length than in any other 
species of the family, being four times the length of the 
• pedicels of the sixth cirrus. A far more important pecu- 
liarity is the fact of the oesophagus, in both species, running 
over or exteriorly to the adductor sentorum muscle, instead 
of, as in every other species, close under this muscle. I 
took great pains in ascertaining the truth of*this singular 
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anomaly : the course of the ccsophagus is approximately 
represented in PL TV, fig. 8 d by faint dotted lines. 
The stomach has no ca?c.a; the biliary folds arc longi- 
tudinal ; there is a marked constriction at the line corre- 
sponding with the junction of the thorax and •j)rosoraa. 
There arc no filamentary appendages. 

The generative system gives the chief interest to this 
genus. We here first meet with Males and Eemalcs 
distinct; and, within tlie lunits of this same restricted 
genus, the far more wonderfid fact of hermaphrodites, 
whose masculine efficiency is aided by one or two Com- 
plemental Males. The complcmental and simple males 
closely resemble each other, as do the female and herma- 
phrodite forms ; but under the two following sj)ecies I enter 
into such full and minute details on these remarkable 
facts, that I will not here dilate on them. I may add that, 
at the end of the genus Scalpellum, I give; a summary of 
the facts, and discuss the whole (lucstion. The penis 
(PI. TV, fig. 9 rt) in the hermaphrodite, T. ijnndrivalins, 
is singular, from the length of its unarticulahid siippo]*t, 
and from the distinctness of the segments in the articu- 
lated portion. 

As ovigerous frama occur in the usual place in /. qnad- 
rivalvis, though much smaller than in any other s])ccics, T 
have no doubt that they occur in /. Cumnyu, although 
I failed in observing them. The glands on the margin, 
in 1 . quadrlvalvis, are singular, from not. being borne on 
a long, hair-like footstalk. 

AlJlnUies. — Ibla, though externally very different in 
appearance from Scidpelluin, is more nearly related to 
that genus than to any other; in both genera some 
sj)ecies have the sexes separate, the imperfect males being 
parasitic on the female, fhid other species arc bisexual or 
hermaphrodite/ but aided by parasitic compleinental 
males. Tn Scalpellum, again, the oesophagus pursues a 
sinuous course, -resembling that in Ibla, though it does 
not pass exteriorly to the adductor scutorum muscle. 
The disc of* the prehensile antennaj of the larva, in 
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both genera, has an iiimsiial oblong form, like a mule's 
Jioof ; there is also an aflinity between the two genera in 
the size and form pf the ova, in the prominent orifices of 
the olfactory cavities, and in the peduncle not being 
naked; though, in tliese two latter respects, in the 
structure of the eirri, and in tfie multiarticulate caudal 
a})p(aidages, there is an equal affinity to Pollicipes and 
Lithotrya. 1 have already sliown that Alepas is likewise 
related to Ibla. 


1. Ibla Cltmtncui. PI. TV, fig. 8. 

1. ifwm.) valvarum marffinihn^ hdernlU^^^ el mpcrjicic 
in tori ore, canidew: perhmeufi spinis pleruvique amidh 
e(P.ruleo-pmis. 

Fern. — Valves coloured, along the lateral margins and on 
the u})pcr interior surface, blue : spines on the peduncle, 
generally ringed with blueish-brown. 

Caudal appendages barely exceeding in length the 
pedicels of the sixth cirrus : rami of the first cirrus 
unequal in length by about two segments. 

Male, — with scarcely a vestige of a capitulum : maxilhe 
witli fewer spines tlian in the female. 

Hah . — Arcliipclago, Island of Guimavas; invariably altacliod 
to tlio pcclunolc of l*n!li(‘i]tcs mUelta, in "roups of two or tluve together; 
Mus. CuiMiii". Tnvoy, British Bimnali Bni))iro ; Mils. A. Gonld of Boston. 

FEMALJO. 

The capitulum is formed of four valves, but is hardly 
distinct from the peduncle. The latter includes, in 
its wide upper part, the animal’s body. The valves, 
namely, a pair of scuta and terga, ai’c, composed of an 
extremely hard, horny substance, or properly ehitinc, and 
do not contain any calcareous matter ; they arc extremely 
flat or thin, and both pairs project freely, like curved 
horns, to a considerable height above the gack enclosing 
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the body : the terga project about twice as much as the 
scuta, and their Hat apices generally diverge a little. The 
tips of the valves are frequently broken off; their surfaces 
are plainly marked or ribbed by the Layers of growth, 
which are wide apart. The bases of the valves externally 
are hidden by the long spines of the peduncle. 

Scuta . — -These arc shorter and broader than the terga ; 
their internal (PI. IV, fig. 8 b') growing or coriurn- covered 
surfaces are slightly concave, triangular, with the basal 
margin longer than the other imirgins and slightly ex- 
cised in the middle : there is no depression for the strong 
adductor muscle : the internal surface of the free horn- 
like portion, has a small central fold (foniied by an oblhpie 
crest) running from the summit of the triangular gi-owing 
surface to the tip of the valve -. in perfect specimens, the 
growing and tiic free horn-like jxortions (the latter repre- 
sented much too long in fig. 8 a' and b') are about ecpial 
in length : the basal portion of one side of the scutum 
ovcrhq)s the tergum. 

7'erf/fi . — The internal growing surfaee (fig. 8 b') is 
almost diamond-shaped, and less in area than the scuta ; 
external smfaee rounded; internal surface of the free 
horn-like portion, slightly concave. 

Colour and Structure of Valcets . — The external surfaces 
of the scuta and terga arc yellow along the middle, plainly 
marked by zones of growth, and iinely ribbed longitudi- 
nally: the internal surfaces and sides of the horns of the two 
valves, are coloured fine blue or purple ; in the terga, how- 
ever, the internal surface is mottled with yellow. In some 
specimens, especially in one from Tavoy, each zone of 
growth was only very narrowly edged with blue. When 
a thin layer is removed from one of the valves, the dark 
blue or rather purple appeal’s by transmitted light a 
beautiful pale Ijlue ; and it is a very singular fact, that 
this blue portion is permanently turned by very gentle 
pressure into fiery red; the same singular effect is 
produced by muriatic and acetic acids. This blue part is 
much harder than the yellow; the latter exhibits, under 
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fi high power, a folded structure, and is penetrated by a few 
tubuli, whereas the harder blue portion has a cellular or 
scaled appearance. . The spines of the peduncle exhibit, 
in a smaller degree, similar phenomena. 

Peduncle. — This, as already remarked, cannot be 
distinctly separated from the capituluni; it is much 
compressed ; it is composed of unusually thin and deli- 
cate membrane, transversely wrinkled and thickly clothed 
with long cylindrical horns or spines of chitine. Tlicse 
horns (tig. 8 c) are not the analogues of the spines whicli 
are articulated on the external meinbi’anes of many 
Pedunculated and Sessile Cirripcdcs, but of the calcified 
scales on tlie peduncle of Scalpellum and Pollicipcs ; for 
they pass through the membrane (the underlying coriuni 
being marked by tluur bases) and are persistent, being 
added to, like the valves, during each successive pcriocl 
of growth. Their bases are concave, so that a section of 
the layers of growth exhibits a series of pointed cones, 
one within another. Each spine is nearly cylindrical, 
imsgularly curled, and nodose or slightly enlarged at 
intervals ; the apex* smooth and pointed ; the exterior 
surface longitudinally and finely ribbed, like the valves, 
'riie spines increase irregularly in size from the bottom 
to the top of the peduncle, those at the caiinal and rostral 
ends being generally the longest ; they point upwards and 
hide the bases of the valves. They are not arranged sym- 
metrically, and new ones arc formed over all parts of the 
peduncle. They arc formed of the same substance as 
the valves, and do not contain any calcareous matter. 
These horns are yellowish, generally ringed with pale and 
dark blucish brown, which on pressiu’e becomes slightly 
opalescent with pale blue and fiery red : sometimes only 
the upper horns are thus ringed, and in rare instances all 
are simply yellowish. The muscles of the peduncle lam 
up to the bases of the four valves. 

Surface of Attachment . — The cement appears to pro- 
ceed from only two points. In somp specimens, a con- 
siderable length of one side of the pcduncl» was fastened 
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to tlie surface of attacluucnt, the horns or spines being 
enveloped in the cement. The prehensile antennae of th(j 
larva will presently be described under the male. 

The Icnyih of an average specimen, including' the pe- 
duncle and valves, is about half an inch, and the width 
across the widest part one fifth of an inch. Mr. Cuming 
has one speeijnen an inch in length, but this is owing 
to the peduncle being unusually tapering. In a specimen 
kept some years in s])irits, the cirri, tro])hi, caudal ap- 
pendages, and corium undei' the membrane between the 
scuta, were all dark pimple ; the sack and corium of 
peduncle clouded with purjile, and the prosoraa palc- 
coloured. 

'J'he Bodj/ (PI. IV, fig. 8 d) is small compared with the 
capitulum and peduncle ; it is much flattened ; the pro-: 
soma is of' a veiy peculiar shape, being square, the sides 
of eijual length, and, in an average-sized sjiecimen, Tiw^th 
of an inch long. I'he peculiar shape arises from tlie 
great distance between the first and second cirrus — from 
the mouth being far removed from the adductor scutorum 
muscle — and lastly, from the lower qiart of the prosoma 
being not at all protuberant. 'I’hc thorax which su|)ports 
the cirri is also uuusually small, jflainly articulated, and 
scj)arated from the prosoraa by a deep fold. The thiu 
membrane of the prosoraa is studded with some fine, 
pointed hairs, about T;',iths in length, and articulated on 
little circular discs. 

Mouth, placed at a considerable distance from the 
adductor, and du’ccted in un unusual manner towai’ds the 
ventral surface of the thorax: the trophi are arianged, 
in a cimved line, facing the thorax (see PI. V, fig. 3, 
for this part in the male), and therefore less laterally 
than is usual. ‘■ 

Labrum (Pl.^IV, fig. 8 d opposite c) highly bullatc ; 
the mipcr part produced into a blunt point : on its crest 
there are no teeth: 

Palpi (fig. 8 d opposite d) small, blunt and rounded 
at their ends ■, inner margins slightly concave. 
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Mandibles (PI. Xi fig. 4), with tlirec teeth, of which the 
first is imich larger than tlic second and third, and distant 
froir. them : inferior, angle produced and pectinated ; upper 
edges of the second and third teeth finely pectinated. 

Mawillce (PI. X, fig. 11) small, slightly but distinctly 
indented by two notches, supporting, besides the three 
upper great 'spines, three pairs of moderately long spines 
and some finer ones : apodeme short, thick. 

Outer Maanllm, unusually pointed, with the inner 
bristles not very numerous, continuously arranged ; exter- 
nally, the bristles an! longer. Olfactory orifices, tubular, 
projecting, flattened, scpiarc on the summit, smooth : tliey 
point upwards and obli(|ueIy towards each other : they 
arise more laterally than in the other genera, namely out- 
the b.'iscs of the outer maxilhe, and between them 
the inner maxiUm. 

Petween the bases of the first pair of cirri, there is a 
conical prominence, clothed with liristles and coloured 
purple : it ])rojccts nearly as high as the top of the lower 
segment of the pedicel of the first cirrus : it lies over the 
infra-ecsophagcal gafiglion, and sci’vcs, 1 suspect, to fill up 
a little interval between the outer maxilla). 

Cirri long, little curved : the first pair (PI. IV, fig. 8 a') 
is situated at an extraordinary distance from the second ; 
hence its basal articulation is on a level with the upper 
articulation of the pedicel of the second cirrus. In the 
three posterior cirri, the segments arc laterally very flat, 
with their anterior surfaces not protuberant; each sup- 
ports three pairs of thin, non-serrated bristles, of which 
the sedond pair is much shorter than the upper, and the 
lowest pair minute ; between each pair there is a minute, 
rectangulary projecting bristle ; dorsal tufts consist of two 
or three spines, of which one Is longer than the others. 
The two bristles forming each pair, arc not of equal 
length ; for in the rami of each ciiTus, the inner row of 
bristles is much shorter than the outer ; and this seems 
to be connected with the flatness of the whole animal, 
and the conserjuent little power of divergence in the rami 
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of the cirri. The first cirrus is rather short, with the rami 
unequal in length by about two segments : the anterior 
ramus is shorter and thicker than the other : scginonts 
numerous, each clothed with several rows of bristles. 
The second cirrus has the anterior ramus tliicker and 
more thickly clothed with spines than the posterior ramus ; 
this latter is rather more thickly clothed with spines 
than are the three posterior cirri : the third cirnis is in 
all these respects chai’acteriscd like the second cirrus, 
but in a lesser degree. The ])ediccls of the second and 
third ciiTi are thickly and irregularly clothed with s[)ines ; 
in the three posterior pairs, the spines are placed in two 
regular rows, with some minute intermediate spines. 

Caudal Appendayes (PI. IV, tig. 8 a',f), multiarticulate, 
thin, tapering, in one specimen equalling, in another 
exceeding, in length the pedicels of tlmsixth cirrus. I 
latter specimen there were thirteen segments, of which the 
basal segments were broader and shoi’ter than the upper ; 
these latter arc slightly constricted round the middle, so 
that they resemble, in a small degree, an hour-glass. 
Their upper margins arc surrounded oy rings of bristles ; 
the terminal segment being surmounted by one or two 
very fine bristles much longer than tlie others. The two 
appendages are closely approximate; each arises from a 
narrow elongated slip, attached to the side of the pedicel 
of the sixth cirrus. 

Nervous system . — I examined the upper part of the 
nervous chord, in order to ascertain whether the infra- 
oesophagean ganglion, which is of a globtdo-oblong shape, 
was far separated from the second ganglion ; and this I 
found to be the case, in accordance with the distance of 
the first cirrus from the second. I may here remark, that 
in 8. quadrivalvis I discovered the eye, which, though in 
all probability really double, appeared to be single ; it was 
situated near to the supra-oesophageal ganglion ; and this 
ganglion was situated near to the adductor scutorum 
muscle, and at a considerable distance from the labruni. 
The aperture leading into the acoustic (?) sack, is situated 
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much lower down than is usual (PI. IV, fig. 8a'), namely, 
at the length of the pedicel of the first cirnis beneath its 
liasa^ articulation. 

Gaicralioe syslem. — The specimens here described, of 
which I examined six, are exclusively female ; they have 
no trace of the external, probosciformed penis, or of the 
two great vesiculae seminalcs, or of the testes ; on the other 
hand, the ovarian tubes within the peduncle are developed 
in the usual manner, and owing to the largo size of the ova, 
are of large diameter, and hence very distinct : I detected, 
also, the true ovai'ia at the upper edge of the stomiwh. 

MALE. PlatcV, figs. 1 — 8. 

the above-described Ibla Cumingii I dissected six 
nens, four from the Philippine Archipelago,* and 
two from the Purmah Empire, and none of them, as we 
have just seen, possessed the probosciformed penis, the 
vcsiculm seminales, or the testes, so conspicuous in other 
Cirripcdcs ; on the other hand, all wore furnished with 
the usual branching* ovarian tubes and sometimes with 
ova, and consequently were unquestionably of the female 
sex. Within each of these specimens there was attached 
within the sack, in a nearly central line, at the rostral 
end, (PI. IV, fig. 8 d, Ii, magnified five times,) a flattened, 
pur[)lish, worm-like little body, projecting about the -th 
of an inch : in /)nc of the sLx individuals, there was a 
second similar little creatiu-e attached at the carinal end 
of the sack. Before giving the reasons which I think con- 
clusivcl}! prove that these little animals arc the Males of 
the ordinary form of the Ibla Cuminyii, it will be con- 
venient to describe their structure in detail. 

The whole consists of a long, luuch flattened peduncle, 
separated from the mputh and thorax by an oblique fold, 
(PI. V, fig. 1 h, h), which is conspicuous on the dorsal 

* I am deejily indebted to the liberality and kindness of Mr. Cuniing, in 
allowing me to cut up four specimens of this new species ; and to Dr. Gould, 
of Boston, U . S., for the examination of the Burmese specitTiens. 
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margin under the cini, and can be toced with difficidty 
to the ventral margin. The thorax, itself nidiinentaiy, 
and sujjporting rudimentary cirri, is in some individuals, 
as in the one represented (fig. 1, mnytujicd 32 times), 
covered by, or received in the oblicpie fold h, just men- 
tioned : in otlier individuals tlie thorax is drawn out, and 
then the fold shows merely as a notch on the doi-sal margin, 
and the basal avtic\dations of the cirri stand some little way 
above it. The basal edge of the large, well-developed 
mouth can be traced all round, and on the ventral margin 
{h), is generally marked by a slight notch. 'J’hc dimen- 
sions and proportions vary much : the longest specimen, 
including the imbedded portion, was „%th, and the shoitcst 
barely ..".ths of .an inch in length ; the width of the wi dest 
portion varied from -"J tlis of an inch ; the spe(J[|H 
figured (I’l. IV, tig. Sd, and PI. V, fig. 1,) is a bWiP 
short individual. Generally, the middle of the peduncle 
is rather wider than the upper part. 

Peduncle — The main part of the animal, as may be 
seen in the drawing, consists of the pcdunck', of which 
tlic imbedded portion tapers more or less suddenly in a 
very variable manner, and is of variable length, — in one 
.specimen being one fourth of the entire length, and in 
another consisting of a mere minute blunt point. The 
free upper ])art of the animal is bent in various directions, 
in relation to the imbedded portion. The latter passes 
obli(}ucly through the chitinc mcmbrasie and coriura, 
lining the sack of the female, and running along amidst 
the under-lying muscles and inosculating fibrous tissue, 
is attached to them by cement at the extremity. The 
peduncle is often, but not in the individual represented, 
much constricted at the point where it passes through 
the skin of the female, ' and generally at sevend other 
points, especiaBy towards the extremity (see fig. 1) ; the 
stages of its deeper and deeper imbedment being thus 
marked. The cbnstrictions are, I believe, simply due to the 
continued growth ,of the male, whilst the hole through 
the membrane of the feniale docs not yield. The imbed- 
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iiiciit, which is coiisicierahic only when the lower part 
yf the p(;fliinele is almost parallel to the coats of the sack, 
seems caused hy tjic growth and repeated exuviations 
, of the female; I believe, that the larva attaches itself 
to the chitinc tunic of the sack, and that the cement, by 
some unknown means, affects the underlying corium, so 
that lliis particular portion of the tunic is not moulted 
with the adjoining integuments, and that the growth of 
the surrounding parts subsequently causes this poiiion 
to be buried (l(;cj)cr and deeper : it is, 1. believe, in the 
same way as the end of the peduncle in Cotic/iodervia 
ftnrUa, sometimes becomes imbedded in the skin of the 
whale to which it is attached. 

The outer tunic of the ])cdnncle is thin and structure- 
less : in the fold (fig. 1 h) under the cirri, there is a central 
triangular gusset of still thinner membrane, corresponding 
in position to the meivdjranc eom\ecting the two terga in 
the female, and there subjected to inucli movement. T 
may here remark, that this fold, in its office of slightly j)ro- 
tecting the thorax and in its position, evidently represents 
the eapitidum with its valves, enclosing the whole body 
of the female. The outer tunic is lined by corium, mot- 
tled with purple, and within this there are two layers of 
stria)-less muscles, transverse and longitudinal, as in all 
pedunculated Cirri[)cdes. The (sorium e.xteuds some way 
into the imbedded portion of the peduncle, and consc- 
([uently, the outer tunic there continues to be added to 
layer under layer, and as it cannot be periodically moulted, 
it becomes much thicker than in the upper free part of 
the animal ; the corium, however, docs not extend to the 
extreme point, so that in it growth of all kind ceases. 

AntmiKB . — The peduncle terminates (PI. V, fig. 1 e) 
in the two usual, larval, prehensile antennae, which it is 
very difficult to see distinctly ; they ar% tolci’ably well 
represented in fig. 5, greatly magnified. Their extreme 
length, measured froiu the basal articulation to the tip 
of the hoof-like disc, is sSSotlis of inch, the disc itself 
being ,v,«iths of an inch. The disc is slightly narrower 
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than the long basal sognient, from which it is divided 
by a broad conspicuous articulation ; its lower surface 
is flat and its upper convex, altogether resembling in shape 
a mule’s hoof ; its apex is fuzzy with the finest down ; 
it bears a narrow ultimate segment, thrown, as usual, 
on one side; this segment supports on its rounded 
iiTegular summit, at least five, I believe, judging from the 
structure of the same part in the male larva of Ibla quadn- 
vahis, six or seven spines, longer than the segment itself : 
one long spine arises from the under side of the disc, 
near the base of the ultimate segment, and points back- 
ward : there is also a single curved spine on the outside, 
near the distal end of the basal segment. These organs 
were imbedded in a heart-shaped ball or cylinder of 
brown, transparent, finely laminated cement, and thus 
attached to the fibrous tissue of the female. The two 
cement-ducts (fig. 1 /) were very plain, each about aLth of 
an inch in diameter, containing the usual inner chord 
of opaque cellular matter. I traced them at the one end 
into the prehensile antennaj as far as the disc ; and at the 
other, up the peduncle for about one fourth of its length, 
where I lost them, and could not discover with certainty 
any cement glands. I may, however, here mention, that 
I found in the lower half of the peduncle, numerous, 
yellowish, transparent, excessively minute, pyramidal 
bodies, with step-formed sides ; of these two or three 
often cohered by their bases like crystals ; I have never 
seen anything like these in other Cirripedcs, but it has 
occurred to me tliat they may possibly be connected with 
the formation of the cement : for in the last larval con- 
dition of Lepas, the cement-ducts run up to the gut- 
formed ovaria, filled at this period with yellowish, grape- 
like, cellular masses, without the inte|^eution of cement 
glands, and I <jan imagine that similar masses, not being 
developed into functional ovaria, might give rise to the 
yellow pyramidal bodies. 

Mouth . — The mouth is well developed ; it is repre- 
sented as seen vertically from above, in PI. V, fig. 2, mag- 
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lulled about GO times; the positions of the cirri and tlie 
, outline of the thorax arc accurately shown by dotted 
lines; a lateral vfew is given in fig. 1. In the specimen 
figured, the longitudinal diameter of the mouth, including 
tlig labiiun, was -,i„th of an inch, '^fhe muscles of the 
several trophi liave transverse striae, and are the strongest 
and most conspicuous of any in the body. The labrum 
is largely bullate, with its summit slightly concave ; the 
trophi are arranged in a remarkable manner, in a semi- 
circular line, so as to be opposed to the labrum rather than 
to each other : there are no teeth or spines on the crest 
of the labrum, which overhangs the (esophageal cavity. 

'I'hc Fa/jn (fig. 2 /j and fig. 3) are very small, dark 
piirj)lc, bluntly pointed, with a few small bristles at the 
point; they do not extend beyond the knob at each 
corner of the labrum, whicdi is here present, as in all 
other Lepadida^; they are much smaller than in the female, 
though of a similar shape, and consecpiejitly, their points 
are much further apart : within their bases, the lateral 
muscles of the mandibles are, as usual, attached ; they arc 
represented in fig. '3, as seen from the inside, with the 
eye on a level with the concave summit of the labrum. 
The rudimentary condition of the palpi is connected, as 
remarked under the Andcmna sqnalirolay with the absence 
of efficient cini. 

The Mandibles (fig. 7) are well developed ; they so 
closely resemlje those of the female that it is superfluous 
to describe them : they arc, however, smoother, without 
any trace of the teetli being pectinated, and with the 
inferior point smaller : measured in their longer direction, 
they are of an inch in length, and, therefore, a little 
less than one third of the size of those of the female. 
These organs h^e the usual muscles well developed, and 
the usual articuhitions. % 

The Maxilloi (fig. 8) have a rather rudimentary ap- 
pearance; yet they have the same size relatively to the 
mandildes, as in the female, the spinose edge being 
of an inch in length. I’hese oi-gans res(Mnblc 5 to a cer- 

13 
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tain extent, those of the female, diflFering from them in 
being less prominent, — in the outline being more rounded, 
with the notches even less distinct, — rand in the spines 
being fewer. The apodeme is short and broad. 

The Outer MaxUlm (fig. G) arc pointed, with a small 
tuft of bristles at the apex ; they are much less Iwiiy 
than in the female, but have nearly the same unusual 
shape. Outside their bases, and between them and 
the inner maxillae, the two well-developed, tubular, flat- 
tened, s(iuarc-toppcd, olfactory orifices, project in exactly 
the same remarkable position as in the female ; these are 
not represented in fig. 2, though sometimes they ean be 
very distinctly seen, when the mouth is vicw'cd from 
vertically above. 

Thorax and Cirri . — The thorax is in a mdiraentary 
condition: I did not observe the usual articulations. The 
whole, as seen from vertically above, is of small size, 
compared with the mouth ; the outline is accurately shown 
by dotted lines in Tab. .5, fig. 2, together with the posi- 
tions of the two pair of eirri, the eaudal appendages, and 
hnus. The posterior end of the thorax does not rise to 
the level of the summit of the mouth ; and the thorax 
seems of no service, excepting perhaps as a sort of outer 
lip to protect the mouth. The cirri arc in an extreme 
state of abortion, and evidently functionless; they are 
lined with purplish corium, without the vestige of a 
muscle ; they arc usually distorted and bent in different 
directions ; they vary in size, and even those on opposite 
sides of the same individual, sometimes do not corres- 
pond, and do not arise from exactly corresponding points 
of the thorax. There are always two pair of cirri, which, 
as I conclude from the position of the excretory orifices, 
answer to the fifth and sixth pair in other Cirripedes. 
Each cirrus (fig. 4) usually carries only one ramus, placed 
on a large basal segment, evidently corresponding to the 
pedicel of a normal cirrus. The posterior are larger 
than the anterior cirri, which latter spring from points a 
little lower down on the thorax. In the posterior cirrus 
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figured, the great basal articulation or podicHil, almost 
.equals in length, and much exceeds in thickness, the four 
segments of the rjimus ; these segments are furnished on 
their ilpper dorsal edges with little brushes of spines, but 
have not even a trace of the normally larger and far more 
important anterior syjines. In one specimen, the anterior 
cirrus had a large j)edicel, carrying three segments, like 
those of the posterior pair ; but in another specimen, one 
of the three segments showed traces of being divided into 
two, thus making four imperfect segments; whilst on the 
coiTcsponding sitle of this same individual there were only 
two ill-formed segments, with their few spines differently 
aiTanged. Again, in a third specimen, the great basal 
segment of the anterior ciiTus on one side, bore, exteriorly 
to the usual ramus, a single segment furnished with 
bristles, and evidently representing a second ramus ; thus 
showing that the great basal segment certainly answers 
to a pedicel. I may here add, that on the integuments of 
these cirri, I observed with a high power, the serrated scale- 
like appearance common in other Cirripedes. Directly 
between the bases' of the sixth cirrus, there is a very 
minute papillus, which, under the highest power, can be 
seeu to consist of two closely apj)roximate, flattened 
points ; these, I have no doubt, arc the caudal appen- 
dages in an extremely rudimentary condition, for I traced 
the vesiculaj scminales to this exact spot : close outside 
these rudimentary points, on a slight swelling, is the 
anus. It will presently be seen that in the nude of the 
closely allied Ihla quadrivalvis, the nature of these caudal 
appendages admits of no doubt, for in this species they 
consist of more than one segment, are spinose, and close 
under them towards the mouth, there is a perfectly distinct 
papillus, representing the usutfl probosciformed penis. 

Alimentary Canal . — The ccsopliagusk is very narrow, 
and of remarkable length ; from the orifice under the 
mandibles, it first runs back (in this respect not well 
represented in PI. V, fig. 1,) under the bullate labrum, 
and then straight down the peduncle’, whore it terminates 
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in the usual bell-sliaped expansion, entering one side of 
the small glohular stomach ; the latter, at its lower end, 
is slightly constricted, and then is rather abruptly u})- 
tiu’ncd. The rectum is of unparalleled length, and cx- 
tremcly narrow ; it can be best detected after the dis- 
solution by caustic potash of the softer parts, when its 
inner coat of chitine can be seen to be continuous, in the 
ordinaiy manner, with the outer integuments of the thorax. 
The anus, as already stated, is seated on a slight swelling, 
and consists of a small longitudinal slit {f, fig. 2), ])laccd 
close outside the two very minute caudal appendages. 

Oryaii of Sif/ht . — In all the specimens, a little bchw 
the fold separating the mouth from the peduncle, and near 
the abdominal (or rostral) edge, a black ball {c, fig. 1), 
about TOj„th of an inch in diameter, is conspicuous. When 
dissected out, it is somewhat conical in fonn, and appears 
to consist of an outer coat, with a layer of pigracnt-eclls 
of a dark purple colour, surrounding a transparent, rather 
hard lens, apparently leaving a. circular orifice at the 
summit, and forming a short tube at the base, sur- 
rounding what I believe to be a nerve. I was not able 
to jierceive that this eye consisted of two eyes united, 
which the analogy of other Cirripedes makes me suppose 
probable, although in the ordinary and hermaphrodite 
Ibla quadrivalvis, the eye also appeared single. It is 
seated under the two transpiu’cnt muscular layers, close 
upon the upper end of the stomach, and this is the exact 
position, as stated in the introductory discussion (p. 49), 
in which the eyes of pedunculated Cirripedes arc com- 
monly situated. 

Generative System . — Within the muscular layer all 
round the upper part of the peduncle, and surrounding 
the stomach, there are nifmcrous, little, rather irrcgidar 
globular balls, with brown granular centres, so closely 
resembling the testes in other Cirripedes, though of 
smaller size, that I cannot doubt that this is their nature : ‘ 
they were much plainer, larger, and more numerous in 
some specimens than in others. The vesiculse scminales 
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t;an seldom be made distinctly out ; but having cut one 
.s[)ecimen transversely across the thorax, they were as 
[)hfin as could be tlesircd, lying parallel and close to each 
other "above the rectum, (the animal being in the position 
us drawn,) and therefore in their normal situation. Each 
had a diameter four times as great as that of the rectum. 
In this individual the contents seemed (whether from 
decomposition or state of development, or from my not 
having used high enough power, I know not,) merely 
[)ulpy ; but I have since found, in another specimen, 
masses of the most distinct spermatozoa, with the usual 
little knots on them, associated with numerous cells, about 
as large as and resembling those which I have examined in 
living Cirripedes, and from which I have every reason 
to believe the spermatozoa are developed. The vcsicula; 
scminalcs unite and terminate imder the two extremely 
minute caudal appendages, and here I think Isaw an orifice; 
but there is certainly no projecting, probosciforined penis. 

Having dissected the six specimens with the utmost 
care, and having scrupulously examined the ovaria in 
other Cirripedes during their early stages of development, 
even before^the exuviation of the larval locomotive organs, 
and in specimens of smaller size than the male Ibla, I 
am prepared to assert that there are no ovaria, and that 
these little creatures are exclusively males. It should be 
borne in mind, that in some of the specimens there were 
perfect spermatozoa in the vesiculae seininalcs (as likewise 
in some of the males of J. quadrivalviis), and, therefore, 
if these individuals had been hermaphrodites, their ova 
would have been, at this period, w'ell developed, and ready 
for impregnation : in this state it is almost impossible that 
they could have been ovcrlookejd. Moreover, it is probable 
that such ova would not have been very small, for the 
larva) whence the parasitic males arc Serived,. attain (as 
might have been inferred from the known dimensions of 
their prehensile antennae, and as we shall show actually is 
the case in I. quadrivalviis,) the si«c common amongst 
ordinary Cirripedia. 
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Concludi/H/ Jtemnrkn . — That tliose animals arc true 
Cirripcdcs, tliougli linving so different an external appear- 
ance from others of the (;lass, admits of not the Idast 
doubt. The prehensile antennae, cnvelopediin cement and 
including the two cement-dnets, would have been amply 
sufficient, without other parts — for instance, the mouth, by 
itself perfectly characteristic with each organ, together with 
the whole alimentary canal, constructed on the normal plan, 
— to have proved that they were Cirrii)cdia. Under the 
head of the closely-allied Ibla qnailrivalvis, we shall, more- 
over, see that the )nales are developed from larvae, having 
every point of structure — the peculiar quasi-bivalve shell, 
the two compound eyes, the six natatory legs, &c., — 
characteristic of the Order. But in some respects, the 
males arc in an embryonic condition, though unquestion- 
ably mature, as shown by the spermatozoa ; — thus, in the 
thorax and mouth opening tlu’oughout their whole width 
into the cavity of the peduncle, that is, homologically into 
the anterior j)art of the head, and in the viscera being there 
lodged instead of in the thorax and prosoma, there is a 
manifest resemblance to the larva in its last stage of develojv 
ment : the absence of a probosciformed penis, the spine- 
less peduncle, the food being obtained without the aid of 
cirri, and the length of the rectum, are likewise embryonic 
characters. Not only are these males, as just remarked, 
Cirripedia; but they manifestly belong to the Pedunculated 
Family. If a specimen had been brought to me to class, 
Avithout relation to its sexual characters, I should have 
placed it, without any hesitation, next to the genus Ibla ; 
if the mouth alone had been brought, I should assuredly 
have placed it actually in the genus Ibla : for let it be 
observed how nearly all thp parts resemble those of Ibla 
Cuminpi, excepting only in size and in being less hairy. 
The trophi arc mranged in the same peculiar position 
as in the female ; the labrum is largely bullate, without 
teeth on the crest ; the palpi, though relatively smaller, 
are of the same shape ; so arc the mandibles ; the maxillm 
arc more rounefed and less prominent, but have the same 
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exact size relatively to the mantlibles ; the outer maxilla; 
. have the same, quite peculiar pointed outline, and the 
olfactory orifices g,re tubular, and hold the same unusual 
positidn. It is most rare to find so close a resemblance 
in the parts of the mouth, except in very closely allied 
genera, and often species of the same natural genus 
dificr more. Again, in the long oesophagus and con- 
stricted stomach there is a resemblance to Ibla. In the male 
of Ihla guadrimlms, the catidal appendages are multi- 
articulate ; now, this is a character confined to four genera, 
namely, Ibla, Alepas, Pollicipes, and Lithotrya. I may 
add, that large tubular olfactory orifices ai’c confined to 
the same genera, together with Scalpcllum. Lastly, it 
particularly deserves notice, that the prehensile antennae, 
in having a hoof-like and pointed disc, with a single spine 
on the heel, much more closely resemble these organs in 
Scalpellura, certainly the nearest ally of Ibla, than in any 
other genus ; they differ from the antennae in Scalpellura, 
only in the ultimate segment not having a notch on one 
side. These organs, unfortunately for the sake of com- 
parison, were not found in the female and ordinary form 
of Ibla. The full importance of the above gcneiic resem- 
blance in the antennm, will hereafter be more clearly seen, 
when their classificatory value is shown in the final dis- 
cussion on the sexual relations of Ibla and Scalpellura. 

Here, then, we have a pedunculated Cirripede very 
much nearer hk all its essential characters to Ibla than to 
any other genus, and exclusively of the male sex ; and this 
Cirripede in six specimens, from two distant localities, 
adhered to an Ibla exclusively of the female sex. May 
we not, then, safely conclude that these parasites are the 
males of the Ihla Oimiingii ? Considering that, in the same 
class with the Cirripedia, therb is a whole family of crus- 
taceans, the Lerneidm, in which the mal«s, compared with 
the females to which they cling, differ as much in appear- 
ance as in Ibla, and are even relatively smaller, I should 
not have added another remark, had there not been under 
the head of the following species, and of ihc next genus 
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Scalpdluin, a class of allied facts to l)(‘, advanced, vvhicli 
in some respects sii])port the view here taken, but in 
others are so remarkable and so liard to be believed, that 
I will call attention to the alternative, if the above view 
be rejected. The ordinary Ibla Cumwgii must have a 
male, for that it is not an hermaphrodite can hardly be 
(piestioned, seeing how easy it always is to detect the 
male organs of generation ; and we must consecpiently 
believe in the visits of a locomotive male, though the 
existence of a locomotive Cirripedc is improbable in the 
highest degree. Again, as the little animal, considered by 
me to be the male of 7. Cfmwr/ii, is exclusively a male, 
(for there were no traces of ova or ovaria, though the 
spermatozoa were perfect,) wx' must believe in a loco- 
motive Cirripede of the opposite sex, though the existence 
in any class of a female visiting a fixed male is unknown 
in short, we should have hypothcticidly to make two loco- 
jnotive Cirriped(?s, wdiich, in all probability, Avould ditler 
as niiich from their fixed opposite sexes, as docs the Cirri- 
pede, considered by me to be the male of L Cumwffii, 
from the ordinary form. This being the case, 1 con- 
clude that the evidence is amply sufficient to prove that 
tlie little parasitic Cirripede here described, is the male 
of Ibla Cnmhujii, 

If wx look for analogies to the facts here given, we 
shall find them in the Lerneidac already alluded to, but 
in these the males are not permanently attached to the 
females, only cling, I believe, to them voluntarily. The 
extraordinary case of the licctocotyle, originally described 
as a worm parasitic on certain Cephalopoda, but now 
shown by Kdlliker to be the male of the species to which 
it is attached, is perhaps more strictly parallel. So again 
in the entozoic worm, the lleieroura androphora the 

I 

* It deserves notice, that in the class Crustacea, hotli in the Lerncidaj 
and in the Cirripedia, the males more closely resemble the larvae, than do the 
feiiiales ; wlicrcas amongst insects, as in the case of the glow-worm in 
Colcuptera, and of certain nocturnal Lepido])tcra, it is the female which 
iclaiiis an embryonic character, being worin-likc or caterpillar-like, without 
wings. Hut ill all flicsc eases, the male is more locomotive than the female. 
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sexes cohere, but are essentially distinct : “ this singidar 
species, however,” according to I'rofcssor Owen,* “ olfers 
the 4ransitioual giiide to that still more extraordinary 
hlutozoon, the 'Si/v/jamus IracIiealiSy in which the male is 
organically blended by its caudal extremity with the 
female, inmicdiatcly anteiior to the slit-shaped apertm-e 
of the vulva, lly this union a kind of hermaphroditism 
is produced ; but the male apparatus is furnished with its 
own peculiar nutrient system ; and an individual animal 
is constituted distinct in every rcs))cct, sav(; in its terminal 
confluence with the body of the female. This condition 
of animal life, which was conceived by Hunter as within 
the circle of physiological |)ossibi]ities, has hitherto been 
exemplified only in the single species of Entozoon, the 
discovery of the true nature of which, is due to the sagacity 
and patient research of Dr. C. Th. Von Siebold.” In 
Ibla, the males and females are not organically united, 
but only permanently and immovably attached to each 
other. We have in this genus the additional singularity 
of occasionally two males parasitic on one female. 

I have used the term parasitic, which perhaps ought 
strictly to be confined to cases where one creature derives 
its nutriment from another, inasmuch as the male is in- 
variably and permanently attached to and imbedded in 
the female, — from its being protected by her capitulum, 
so that its own capitulum is not developed — and from 
its feeding on »ninute animals infesting her sack. The 
male Ibla must seize its prey, guided probably by its 
well-developed olfactory organs, through the movement 
of its long, flexible body, furnished with muscles, and 
with the mouth seated on the summit. We have already 
seen one instance of a Cirripedc, the Anelasma, obtaining 
its food without Ae aid of cirri, by means of its pro- 
bosciformed, flexible mouth. * The eye (Bn serve only to 
announce to the male when the female opens her valves, 
allowing occasionally some minute prey to enter. In 


^ CyclD))ieilia of Anatomy and I’hysiology, 11:2. 
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ordinary Cirripedes the penis is long, ai’ticulated, and 
capable of varied movements, I presume for the purpost; 
of impregnating each separate ovum ; the male Ibla has 
no such organ ; and no doubt the whole body, furnished 
like the penis with longitudinal and transverse muscles, 
serves the same purpose ! I may remark, that it seems 
surprising that so small a male should secrete sufficient 
semen to impregnate the ova of the female, but the ova 
arc not nearly so numerous in Ibla as in most genera of 
Cirripedes ; and the smallness of the males in some para- 
sitic Crustacea has ah-eady been alluded to. The male 
must always be younger than the female, for the latter 
must first grow large enough for the larva of the male to 
crawl into her sack. Whether the male lives as long as 
the female I know not, but he certainly lives for a con- 
siderable period and increases in size, as shown by the 
depth to which the end of the peduncle is imbedded. 
Moreover we shall see, under the next species, that the 
male is raetamoi’phosed from a larva, not one sixth of its 
own size. 

In the male Ibla, abortion has been carried to an ex- 
traordinary and, I should think, almost unparalleled 
extent. Of the twenty-one segments believed to be nor- 
mally present in every Crustacean, or of the seventeen 
known to be present in Cirripedes, the three anterioi’ 
segments are here well developed, forming the peduncle : 
the mouth consists as usual of three small segments:’ 
the succeeding eight segments are represented by the 
rudimentary and functionless thorax, supporting only 
two pair of distorted, rudimentary and functionlcss cirri : 
the seven segments of the abdomen have disappeared, 
with the exception of the excessively minute caudal 
appendages ; so that, of the twenty-on* normal segments, 
fifteen are more or less aborted. The state of the cirri 
is curious, and may be compai’ed to that of the anthers 
in a semi-double flower; for they are not simply rudi- 
mentary in size and function, but they are monstrous, and 
generally do not even correspond on opposite sides of the 
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same individual. As males in other classes of the animal 
Idngdorn often retain some female characters, so here 
(though the case is iiot strictly analogous*) the male pos- 
• sesses tlie cementing apparatus, which homologically is 
part of an ovarian tube modified. 

The individuals in every other genus (with the exception 
of Scalpellum), in the several families, in the tlwec Orders 
of Cirripedia, are hermaphrodite or bisexual. Why, then, 
is Ibla unisexual ; yet, becoming, in the most paradoxical 
manner, from its earliest youth, essentially bisexual? 
Would food have been deficient, and was the seizure of 
infusoria by another and diftcrently constnictcd individual, 
necessary for the support of the male and female organs ? 
The orifice of the sack of the female is unusually narrow; 
would the presence of testes and vesiculai scmiualcs have 
rendered her thorax and prosoma inconveniently thick ? 
Seeing the analogous facts in the six, differently-con- 
structed species of the allied genus Scalpellum, I infer 
there must be some profounder and more mysterious 
final cause. 


3. Ibla quaduivalvis. PI. TV, fig. 9. 

Anatipa quadkivalvis. Onvier. Mem. pour servir . . . Mollusr|. 

1817, Art. Aiiatifu, Plate, ligs. 15, 10. 
Tula cuvie^iatsa. «/. E. Gray* Annals of Plnlosopliy, vol. 
New Scries, Aug. 1825. 

— J. E, Gray. Spicilegia. Zoolog. Tab. iii, fig. 10. 

Tetkalasmis iimsuTUS. Cuvier, llegne Animal, vol. iii, 1830. 
Anatipa hiksuta. Quay ct Gaimard. Voyage de I’Astrolabc, 
n. xciii, figaj. 7 — 10, 1834. 


* Certain plants offer a closer, though not perfect, analogy. Thus, in the 
florets of some compositous flowers, the pistil, besiebs its proper female 
functional end, serves to brush the pollen off the anthers ; while, in the florets 
of some other composit® (sec the account of Silphium in ' Ch. K. Sprcngel 
Das entdecktc Gehcimiiiss der Natur*), the pistil is fiinctionless for its 
proper end, the flower being exclusively male, but its style is developed, 
and still serves as a brush. So in the male lbla,» part of the ovaria, in a 
modified condition, is still jirescnt, and serves as a ccincntTug apparatus. 
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/. {Ilerm.), vatvis et peduncidi spiniH mb-jlavis: hasali 
fcr^orffm anffido, introrsiivi spectauti, hehcde, quia marpo 
carinrdis inferior lonqias quant marqo, scnfalis jjrommet. 

lierniaph , — Valves and spines on the peduncle yellow- 
ish : basal angle of the terga, viewed internally, blunt, 
owing to the lower carinal margin being more protu- 
berant than the scutal margin. 

Caudal ai)pendagcs four times as long as the pedicels 
of the sixth cirrus : rami of the first cirrus unequal in 
length l)y about six segments. 

Contp/entental Male, with a notched crest on the 
dorsal surface, forming a rudiment of a capitulum : 
maxilla) well furnislicd with spines. 

Island, South Australia (Mus. Urit., ^ivoii by Cuvier to Leach) ; 
Adelaide, South Australia (Mus. Stutchbury) ; Kiu!>; George’s Sound, Voyage 
of Astrolabe; ]\c\y Soutli Wales, attached to a mass of tJio Galeolaria 
decunibeus, (Mus. Hancock). 


IIKllMAPIIROniTE. 

All the external parts so closely resemble those of 
[. Cuiuinffii, that it would be supeifluous to describe 
more than the few points of diil'eroncc. The horny 
substance of both scuta . and terga is uniformly yellow ; 
though in dryed specimens, from the underlying coriuin 
being seen through the valves, these generally have a 
tinge of blue. 

The Scuta, viewed internally, are less •elongated trans- 
versely ; they have their basal margins slightly more 
hollowed out, and the fold on the upper free and horn- 
like portion rather deeper. 

The Terga, viewed internally, have the apex of the 
growing or coriura-covered surface liigher relatively to 
the scuta than in I. Cilmingii; and the basal angle is 
much broader, owing to the lower carinal margin being 
much more protuberant than the scutal margin. The 
spines on the' peduncle are all yellowish-brown, and are 
rather longer than, in I. Cmdngii. I observed in three 
or four spechnens, that the lowest part of the peduncle 
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had become inicrnaUi/ filled up with the usual, brown, 
ti;ansparent, laminated cement, cone within cone, so that 
this lower pai’t was. rendered rigid and stick-like ; this, 
latter cffict, I apprehend, is the object gained by the forma- 
tion of cement within the peduncle, of which I have not 
observed any other instance. The entire length of the 
largest specimen was one inch ; some other specimens were 
only half this size. 

The thorax and prosoma arc of the same shape as in 
/. Ctmivfjii, and in the largest specimen, about one tenth 
of an inch square ; the prosoma, as in that species, is hairy. 
In the Mouth, all the parts arc closely similar to those of 
1. Cmninffii, but one third larger; the crest of the lalirum 
is a little roughened with minute points : the palpi an; 
squarer and blunter at their extremities : the mandibles 
have their second and third teeth nearly 6qual in size to 
the first, and they do not appear pectinated : the maxilla) 
have their spinosc edge very nearly straight : the outer 
maxillae arc pointed. The olfactory orifices are similarly 
situated, and of similar shape ; they arc dark coloured. 

Cirri. — These also are similar to those of I. Cmmnyii; 
the segments, however, of the three posterior cirri have 
each four pair of spines, placed very close together in a 
transverse dfoection. First cirrus has its two rami un- 
equal in length by about six segments. 'I'he anterior 
lami of the second and third cirri are thicker, and inoi’c 
thickly clothed with spines, than the posterior rami, to 
perhaps a greater degree than in T. Cumiuyii. In the 
posteiaor cirri, the upper segments of the pedicels are 
nearly as long as the lower segments. 

Caudal Ajipcndayes, four times as long as the pedicel 
of the sixth cirrus, and three fourths of the length of the 
rami of this same ciiTus : scgmchits thirty-two in number, 
and therefore as many as those forming rfie sixth curus ; 
the upper segments are much thinner and longer than 
the basal segments ; each furnished with a circle of short 
bristles ; whole appendage excessively thin and tapering : 
the two closely approximate. » 
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Colour . — From some well-preserved dryed specimens 
in Mr. Stutclibmy’s possession, it appears that the saeV, 
cirri and trophi, were dark blue, as vii I. Cnminffiif after 
being long kept in spirits, these parts become brbwn. 

Generative System. — The penis (PI. IV, fig. 9a) is vei'y 
singular in structure ; it is of the ordinary length, but 
of small diameter ; it tapers but little ; it consists of a 
moveable ai’ticulated, and a fixed unai-ticulated portion ; 
this latter is smooth, much flattened, not divided into 
segments, and projects straight out under the caudal 
appendages ; it is about one third of the length of the 
entire penis j it eorresponds with a part present in all 
Cirripedes, but here surprisingly elongated. The articu- 
lated portion consists of separate segments, twenty in 
number, quite as distinct as those of the cirri ; each one 
is oblong, being longer by about a third part than broad ; 
each has a few short bristles round its upper margin ; 
the terminal segment has a circular brush of bristles. 
The vcsiculm seminalcs arc easily seen, though they are 
naiTow ; they arc slightly tortuous ; they enter the pro- 
soma, and lie on each side of the stomach ; their outer case 
has a ringed structure, but is not fibrous ; the contents 
in the best specimen consisted of a mass of spermatozoa, 
which I saw with perfect distinctness. The testes arc 
unusually large and egg-shaped. 

Ova, spherical, Mjths of an inch in diameter, united as 
usual into two ovigerous lamella). Tho ovigerous frsena 
are extraordinarily small, and might be very easily over- 
looked ; their length, in a full-sized specimen, was only 
,^ths of an inch, and they projected only Truths from the 
inner surface of the sack. The glands on their margin, 
to which the lamellae adhere, are pointed oval, with 
an extremely short footstalk, and that rather thick ; the 
entire length oP gland and footstalk, being only 3 i*^ths of 
an inch. The larvae, in their first stage of development, 
offer the usual characters, and closely resemble those of 
ScalpcUum ; the probosciformed mouth, however, is re- 
markably prominent, and the limbs unusually thick. 
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AJI'mities. — This species most closely resembles I. 
Quminffii, and cannot be distinguished externally, except 
by the absence of tJie blue colour on the marginal iind 
• interior 'portions of the valves ; and this can hardly be 
ascertained without separating and cleaning them, owing 
to the blueness of the underlying corium. Internally 
some slight differences may be perceived in the form of 
the valves. Considering these so slight differences, it is 
highly remarkable that this species should be hermaphro- 
dite, whilst 7. Cumin^ii is unisexual. There is a greater, 
though still slight, difference in the included animal’s 
body ; the palpi in L quadrivalvis are blunter, the man- 
dibles smoother, the olfactory orifices darker-coloured ; 
the rami of the first cirrus more unequal, the spines 
more numerous on the segments of the posterior cirri, and 
lastly and most conspicuously, the caudal appendages 
arc very much longer relatively to the length of the sixth 
cirrus, than in Ihla Cuminffii. 

COMPLEMENTAL MALE. 

1 have examined one specimen of the hermaphrodite 
I. quadrivalvis, preserved in spirits from Kangaroo Island, 
and one diy from Adelaide, both places in South Australia, 
and four from an unknown locality, purchased from 
Mr. Sowerby ; and within five out of these six specimens, 
males were attached. In one of them, two males of dif- 
ferent ages were included, one adhering to the peduncle 
of the other : in I. Cumingii, also, it may be remem- 
bered, there was a case of two males parasitic on one 
female. I may add that I opened another quite young 
specimen, from Adelaide, not counted wdth the above, and 
it was without a male. The males in the five specimens 
were attached low down, at the rostral ead, almost in a 
horizontal position, stretching across the bottom of the 
sack ; one of them, however, was placed considerably on 
one side. One individual which I measured, was ^ths of 
an inch in length, and teoths in width in the* widest part. 
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namely, about half down the peduncle. 1 may state, for 
the sake of comparison, that tlic hcrjiiaplirodito to wliicli 
this individual was attached, was, including the peduncle 
and capitulum, one iiudi in hmgth, that is, six times as 
long as the male, and one fifth of an inch in width, that 
is, four times as wide. Tlic above measurements show 
that the male of this species is rather more than twice 
as large as that of /. Ci(wiit//ii. In consequence of this 
greater size, I dissected, with the utmost caj*e, the one 
specimen which was excellently preserved in s])irits, and 
found every part, with a few exceptions, so exactly the 
same as in tlic male of/. Cumwgiiy only larger and more 
conspicuous, that it will be suHicient to indicate the few 
points of ditterence. 

llie most conspicuous diflcrence is, that the oblicpie 
fold separating the thorax and peduncle is more plainly 
developed, projecting at the point corresponding to h in 
fig. 1, n. V, urdoths of an inch ; in the middle the fold is 
notched ; it can be traced more easily than in 7. Cumingii, 
running beneath and parallel to the basal edge of the 
mouth, to the ventral margin of the body. In the mouth 
there is liardly any diflcrence ; the maxillae, however, 
have two notches even plainer than in the hermaphrodite 
7. quadrwohm, or than in the male /. Cimittgii, but the 
depth of such notcljes is always a variable character; 
there are also more spines on the edge in the male of the 
present species, than in I, Cumingii. Both mandibles 
and maxilhe in the male /. qiiadrivalvisj are larger than in 
the male I, Cumingiiy to a greater degree than the larg(U’ 
proportional size of the body in the former will account 
for ; and this, likewise, is the case with these same organs 
in the hermaphrodite / quadrivalvis compared with the 
female /. Cumingii. llic tubular olftictory orifices arc 
situated in thi same peculiar position as in the herma- 
])hrodite, and as in both sexes of /. Ciimiiigii : they are 
v;i',„th of an inch in diameter, and about as thick as one of 
the lower segments in the rami of tlie sixth cirrus. 

The thorax, as in the male of T, Cumivgii, is quite 
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rudimentary, and serves as a mere flap to protect the 
Bfiouth. In the three specimens carefully examined, the 
postoj’ior cirri had each only one ramus, whilst the anterior 
cirri generally had two : in one specimen, one of the rami 
in the anterior cirrus was formed of flve segments, and 
the other ramus of three segments, both rami being sup- 
[)ort(!d on a uni-articulated pedicel ; but on the opposite 
side of the same individual, the anterior cirrus was repre- 
sented by a mere knob. The longer ramus of the anterior 
cirrus, in the best-developed individual, barely exceeded 
in length the mandibles measured along the line of the 
teeth ! In one specimen between the bases of the pos- 
terior cirri, there were two perfectly distinct caudal appen- 
dag(;s ; these, like the cirri, arc in a quite rudimentary con- 
<lition ; one was r, Ninths of an inch in length, and consisted 
of three segments, the upper edges of which had short 
spines ; the other was shorter, uni-avticulated, but spinose. 
In a second specimen, these appendages were quite 
aborted. Close under them, on the inside or towards the 
mouth, (that is, in the normal jiosition,) there was a 
rudimentary but (piite distinct penis, with the apex pro- 
jecting freely, and with the sides distinguishable from the 
ventral surface of the thorax, for the length of To'»ith of an 
inch : the coriuin lining this little penis made the terminal 
orifice plainly visible. The vesicul^ seminalcs lie in, the 
usual position, and arc conspicuous; they are slightly 
tortuous, with their ends blunt : in the specimen so well 
preserved in spirits, they were filled with a mass of sper- 
matozoa, perfectly distinct ; and the whole cavity of the 
body was lined with globular and pear-shaped testes. 
Assuredly there was no vestige of ovarian tubes. From 
the greater size and excellent preservation of this specimen, 
which rendered the examination of the generative system 
so easy, I was able to examine the contents' of the stomach, 
in which I found the delicate epithelial coat, separated as 
usual, and containing cellular matter, on which the animal 
had preyed, but the nature of whic|> I was unable to 

' ’I4 
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make out. The anus was much plainer than in the 
male of 1. CtmingiL I saw the eye distinctly. I could 
not distinguish the orifices of the acoustic (?) sacks and 
I think I should have seen them, if they had cxislcd. 

Prehensile Jn/enna. — I examined these in the larvae 
presently to be mentioned, and therefore they were in 
better condition than in the mature animal when 
cemented. Their total length, measured along the out- 
side, from the basal articulation to the end of the disc, is 
i.2;^jiths or (.Sths of an inch — that is, one third longer than 
in I. Ctmiugii ; whilst the hoof-like disc itself is ir^tiiths, or 
only ii„'„„th of an inch longer than this same part iu 
I. Cundngii: the apex of the disc is downy, or bears 
some excessively minute spines. The ultimate segment 
has its end irregularly rounded, with the spines obscurely 
divided into two groups, the outer group consisting of two 
or three longer and thinner spines, and the inner group of, 
as I believe, five rather shorter spines : the longer spines 
equal in length the whole ultimate segment. 1 could not 
perceive that they were plumose, as in many other genera. 
A single, rather thicker and long spine, pointing back- 
wards, is attached to the under side of the disc, nearly 
opposite to the point where the ultimate segment is arti- 
culated on the upper convex surface. Another single, 
curv'cd spine is attached on the outer side of the basal 
segment, near its distal end. 

Development of the Male . — In the specimen before al- 
luded to, which included two males, one of these was only 
the iBwtks of an inch in length, and therefore between one 
fifth and one sixth of the size of the mature male. It had, 
probably, undergone only one exuviation since its meta- 
morphosis, for the larva is nearly as long, namely, ^sths 
of an inch. In this young male, the mouth formed one 
third of the entire length : it was attached, not as in every 
other case to the sack of the hennaphrodite, but low 
down to the peduncle of the other male. 

In the sack with these two males, there were certainly 
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four, I believe five, larvae, whicli in every main point of 
structure resembled the larvae of other pedunculated 
Cirripedcs. From, the peculiar form of their prehensile 
antennai, differing in no respect, except in the propor- 
tional lengths of the segments, from the same organ in 
the male 7. Cuvmiffii, I can feel no doubt that these were 
the larvae of the male 7. qimdrivalniii ; — for a moment’s 
reflection will show how excessively improbable it is, that 
several larvje of some other Cirripcflc, and that a Cirri- 
pede intimately allied to the parasitic male Ibla, should 
have forced themselves, without any apparent object, into 
the sack of the hermaphrodite Ibla. The larvae, though 
not yet attached, were on the point of attachment, 
so that the single eye of the mature animal coidd be 
distinctly seen, lying near to the two great compound eyes 
of the larva. We have also just seen, that one male quite 
recently here had undergone its metamorphosis. The 
larvae are ,f,;'„ths of an inch in length, and i-ather more than 
T?,;;„ths in width in the widest part : they are boat-shaped, 
the dorsal edge forming the keel of the boat ; the ante- 
rior end is only a little blunter than the posterior end ; 
the f|uasi-bivalvc carapace is smooth. All the essential 
points of structure in the larva) of othci' Cirripedes at 
this stage, coidd be distinctly here seen, — sucli as the 
two coni])ound eyes, with the (^podemes to which they 
are attached, and the two oblong sternal plates whence 
the apodemes • spring, — the adductor muscle, — the six 
natatory legs, with long plumose spines, — ^the abdomen, 
with its three small segments and the caudal appendages, 
— Ihe prehensile antenna) already described, — and, lastly, 
the two little (auditory ?) sacks at the antero-stcrnal edges 
of the carapace, but not so near the anterior extremity as 
in Lepas. The four or five laiwa), after having undergone 
in the open sea the several preparatory metamorphoses 
common to the class, must have voluntarily entered the 
sack of the hennaphrodite : ultimately would they, on 
findipg two males already attached .there, have retired, 
and sought another individual less well’ provided ; or 
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would they all have remained, and so formed a polyandrous 
establishment, such as we shall presently see occurs some- 
times in Scalpelluni ? This must remain quite uncei’tain. 

In this same hermaphrodite specimen of /. quadri- 
valvis, tlic two ovigerous lamellm contained some hundreds 
of larva; in the lirst stage of development, wliich wei’e 
liberated from their enveloping membranes by a touch of 
a- needle : they were about the T.'Iioths of an inch in length, 
and presented all the usual characters of larvm at this 
period. What a truly wonderful assemblage of beings 
of the same species, but how marvellously unlike in 
appearance, did this individual hermaphrodite present ! 
We have the numerous, almost globular larvae, with 
lateral horns to their carapaces, with their three pair of 
legs, single eye, {)robosciformcd mouth and long tail : — 
we have the somewhat larger larvae in the last stage of 
development, much compressed, boat-formed, with their 
two great compound eyes, curious prehensile antennae, 
closed rudimentary mouth and six natatory legs so diffe- 
rent from those in the lirst stage : — we have the two 
attached males, with their bodies reduced almost to a 
mouth placed on the summit of a peduncle, with a minute, 
apj)arently single eye shining through the integuments, 
without any carapace or capitulum, and with the thorax 
as well as the legs or cir;-i rudimentary and functionless : 
— lastly, we have the hermaphrodite, with all its com- 
plicated organisation, its thorax supporting six pairs of 
multi-articulated two-armed cirri, and its well-developed 
capitulum furnished with horny valves, surrounding this 
wonderful assemblage of beings. Unquestionably, without 
a rigid examination, these four forms would have been 
ranked in different families, if not orders, of the articu- 
lated kingdom. 

Cond^ing BSmarks , — If the creature which I have con- 
sidered as the male of Ibla Cumingii be really so, and the 
evidence formerly given seems to me amply conclusive, 
then the animal ji^st described, from its close affinity in 
every point of' structure with the former, assuredly is the 
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male of Jhla quadrivalvis. But feeling* strongly how im- 
probable it is, that an additional or coinpleinental male 
should be associated with an hermaphrodite, I will make 
a few remarks on the only possible hypothesis, if my view be 
rejected, — namely, that the two parasites considered by me 
to be exclusively males, are not so, but are independent her- 
maphrodite Cirripedes, the female organs and ova (which, 
if present, would have been nearly mature, judging from 
the presence of spermatozoa in both species) having been 
overlooked by me in every specimen ; and again, that in 
the animal described as the female 1 . Cmuingii, I have, 
though minutely dissecting scvci’al specimens, and find- 
ing far smaller parts, such as the organs of sense and 
nervous system, entirely overlooked all the conspicuous 
male organs, though when I came to I. qundnvulms, and 
naturally expected to find it likewise cxelnsively female, a 
single glanee showed me the great prolrosciforined penis, 
and by the siinj)lest dissection the vesiculm seminales and 
testes were exhibited. Such an oversight is scarcely cre- 
dible; but even if assumed, we have to believe in the 
extraordinary circumstance of the two parasites being 
species of an independent genus, not only the very next 
in alliance to the animals to which they arc attached, but 
in certain most important points, namely, the organs 
of the mouth, actually deserving a place in the yery 
same genus. Moreover, the two parasites differ from 
each other, not.only in about the same slight degree, but 
in a corresponding manner, as do the two Iblas to which 
they arc attached ; thus the mouths of Ibla quadrimhis 
and I. Cumingii arc closely similar, (the difference being 
barely of specific value,) so are the mouths of the two 
parasites ; but the parts are larger in the hermaphrodite 
I. quadrivedvis, than in I. CuMngii, so are they in the 
parasites. Again, the most conspicueus character in 
/. quadrivalvis, is the number of segments in the caudal 
appendages, far exceeding those in the other species of 
Ibla, as well as of every other pedunculated Cirripede, 
and the parasite of this species has articulated spinose 
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appendages, far larger than the barely visible, non-articu- 
lated pair in L CuwimjiL 

Considering the wliolc case, there seems no rooiji to 
doubt the justness of the conclusion arrived at, under the 
former as well as under the present species, namely, that 
these little parasites are the males of the two species of 
Ibla to which they are attached ; — wonderful though the 
fact be, that in one case, the male should pair with an 
hermaphrodite already provided with efficient male organs. 
It is to bring this fact prominently forward, that I have 
called such males, Complemcntal Males ; as they seem to 
foi in the complement to the male organs in the herma- 
|)hroditc. We look in vain for any, as yet known, analogous 
facts in the animal kingdom. In the genus Scalpellum, 
however, next in alliance to Ibla, in which, consequently, 
if anywhere, we might expect to find such facts, they 
occur; and until these are fully considered, 1 hope the 
conclusions here arrived at, will not be summarily rejected. 
Although the existence of Hermaphrodites and Males 
within the limits of the same species, is a new fact 
amongst animals, it is far from rare in the Vegetable 
Kingdom : the male flowers, moreover, are sometimes in 
a rudimentary condition compared to the hermaphrodite 
flowers, exactly in the same manner as are the male Iblas. 
If the final cause of the existence of these Complemental 
Males be asked, no certain answer can be given ; the 
vesiculae seminales in the hermaphrodite, of Ibla quadri- 
valvis, appeared to be of small diameter ; but on the 
other hand, the ova to be impregnated are fewer than in 
most Cirripedes. No explanation, as we have seen, can 
be given of the much simpler case of the mere separa- 
tion of the sexes in Ibla Cumingii ; nor can any expla- 
nation, I believe, be given of the much more varied 
arrangement of the parts of fructification in plants of 
tlie Linnean class, Polygamia. 
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Gems — ScALPELLUM. Pis. V, VI. 

§(;alpkllijm. fjcach. Journ. dc Physique, t. Ixxxv, July, 1817. 

LiiPAS. Jiinn. Systomu Niitursc, 17d7. 

PoLLiciPES. iMmarck. Aiiiniaux sans Vertebres, 1818. 

PoLYLEPAS. Be Bluhivillc. Diet, des Sc. Nai., 1821. 

Sm ILIUM (pars generis). Ijcacfu Zoolog. Journal, vol. 2, July, 
1825. 

Calantica (pars generis). J, E. Gray. Annals of Philosophy, 
vol. X, (new series,) Aug. 1825. 

Tiialiella (pars generis). J. E. Gray. Proc. Zoolog. Soc., 1818. 

Anatifa. Quoy ct Gaihiard. V'oyage de I’AstroIabc, 182(5 — 31. 

XiPiiiDiUAi (pars generis). BUon. Geology of Sidlblk, 1850. 

{Herm. et F(em.) Valois 12 ad 15 .- laterihus vertieilli 
ivferioris (juatuor vel sea), lineis inoremenU 2 ^l(^i'MHrjtce 
conoergentibus ; sub-rostmin raris'sime adest ; 2 )eduneido 
squamifero, rarisshne nudo. 

(Menu, and Fcui.) Valves 12 to 15 in number: latera 
of the lower whorl, four or six, with their Hues of growth 
generally directed towards each other : sub-rostruvn very 
rarely present: peduncle squainiferous, most rarely naked. 

Filamentary apj)eiulages, none : labruin, with the upper 
part highly bullate : trophi, various : olfactory orifices, 
more or less pi-oininent: caudal appendages, uuiai’ticulate 
and spinosc, or none. 

Males, parasitic at or near the orifice of the sack of the 
female or of the hermaphrodite : thorax enclosed within 
a capitulum, furnished with tlwce or fo\ir rudimentary 
valves, or with six perfect valves : peduncle cither short 
and distinct, or confounded . with the capitulum : some- 
times mouth and stomach absent, and cirri non-prehen - 
sile ; sometimes mouth and cirri normal. 

Generally attached to horny corallines, in the wanner temperate seas over 
the whole world. 

I have felt much doubt in limiting this genus : the six 
recent species which it contains, dittp' more from each 
other than do the species in the previous> genera. Mr. 
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Gray has proposed or adopted generic names for four of 
the species, and a fifth certaiidy has equal claims to this 
same rank. These genera have been foiinded almost 
exclusively on the number of the valves; and oddly 
enough, the numbers have generally been given wrongly, 
namely, in Scalpellum, Calantica, Thaliella, and Xiphi- 
dium. Scal})ellum blends through S. vi/losum into 
Pollicipes ; and this latter genus has an equal right with 
Scalpellum, to be divided into sub-gencra, three in number. 
Hence, no less than eight genera might be made out of the 
twelve recent species of Scalpellum and Pollicipes, and 
their formation, in some degree, be justified ; but, in ray 
opinion, this inordinate nuilti[)lication of genera destroys 
the main advantages of classification. At one time, I 
even thouglit that it would be best to follow Lamarck, 
and keep the twelve recent species in one genus; but 
considering the number of fossil species, I believe the 
more prudent course has been followed, in retaining the 
tAvo genera Scalpellum and Pollicipes; more especially 
as I can hardly doubt, that several other species will be 
hereafter discovered. 

Having so lately described in the Memoirs of the 
Palaeontographical Society, the fossil species, 1 will not 
here further allude to them, than to state„that out of the 
fifteen species therein described, S. mapium comes very 
close to the recent S. viilffare, and that several Eocene 
and Cretaceous species, such as 8. quadrntum, S. fossula, 
and 8. maximum, are allied to 8. ruiilum and 8. ornatum. 
8calpdlum villosum, a recent species, has stronger claims 
than any other species to be gencrically separated ; and 
its habits, in not being attached to horny corallines, are 
also different, but the identity of its Complemcntal Male 
with that of 8. Peronii, and its numerous points of resem- 
blance in structure with the other species, have deter- 
mined me not to separate it. 8valpellim Peronii, villo- 
sum, and roslratiim, in having a sub-carina, — ^in the 
rostrum being pretty well developed, — and in the Corn- 
plemental Male being pedunculated, and fiunished with 
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a functional mouth and prehensile cirri, may be separated 
fi’oin S. vttl^are, ornatum and rutilwni; but even between 
these two little groups, S. rostratum is in some respects 
intermediate, namely, in having three pairs of latera, and 
more especially in the rudimentary condition of the 
valves of its Complcmental Male, and in the position in 
which the male is attached to the hermaphrodite. The 
three sjKJcies in the second little group, namely, S. vid(/are, 
S. ornatum, and S. rutilum, arc more nearly allied to 
each other in all their characters, especially in the cha- 
racters drawn from their Males, than are the other three 
species. S. ornatum and 8. rutilum are considerably 
ncarei’ to each other than any other two of the species. 
Upon the whole I conclude that the six species must be 
thrown either into five or into four genera (the first three 
species making one genus), or all into one genus, and this 
latter has appeared to me the preferable course. The 
separation even of Scalpellum and Pollicipes, as already 
stated, is hardly natural. The fact of these genera having 
existed from a remote epoch, and having given rise daring 
successive periods to many species now extinct, is probably 
the cause that the few rernaining species are so much 
more distinct from each other, than is common in the 
other genera of Lepadidm. Whenever the structure of 
the whole capitulum in tlie fossil species is well known, 
and as soon as more species, recent and fossil, shall have 
been discovered, then probably the genus Scalpellum will 
have to be divided into several smaller genera. 

Description. — The Capitulum is much compressed, 
and generally produced upwards ; it is formed of from 
twelve to fifteen valves, which are rather thin, and 
with the exception of 8. ornatum, almost entirely covered 
by membrane, bearing spine#: the valves are seldom 
locked very closely together. A sub-ro«trum exists only 
in 8. villosutn, which species leads on- to Pollicipes : in 
8. mlgare the rostrum is rudimentai'y and hidden. The 
scuta, terga and carina, are much larger than the other 
valves : these five valves seem to difter oss&ntially from 
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the others in being tit first developed under the form of 
the so-called primordial valves : the other valves com- 
nicnec by a small indistinct brown spot, very different 
from the hexagonal tissue of the primordial 'halves : I 
saw this very clearly in young 8|)ccimehs of S. mlgare. 
At first, the scuta, terga and cariua, grow exclusively 
downwards (and permanently so in most fossil species), 
and therefore the growth of the scuta and cariua is in an 
absolutely opposite direction to what it is in Lepas, 
Pajcilasma and Diehelasjns. After a short period the 
scuta arc added to at their upper ends; the portion thus 
added, stands at a rather lower level, and projects in a 
rather different direction from the first-formed part of 
the valve, giving to it, in some respects, the appearance 
of having been broken and mended. This structure is 
common to 8. miUjure, 8. roslrahmi and 8. Peronii. The 
upper Latcra (cxco])t in 8. vilUmiui) grow in the same 
manner, namely, at first exclusively downwards, and then 
both upwards and downwards. The rostral and carinal 
latera (with the same exception of 8. vUlosnm) have their 
ilmboncs seated laterally, at opposite ends of the capitu- 
lura, — the umbones of the rostral latei’a being close to 
the rostrum, and those of the carinal pair close to the 
Carina, and consequently theii’ chief growth is directed 
towards each other, Tlic carina in all the species, except 
8. mlloHim, is either bowed or angularly bent; in the 
latter case the lower half is parallel to the peduncle, and 
the upper half, extending far up between the terga, is 
parallel to their longer axes. In some of the species the 
carina is added to almost equally at both ends; in 
8. ornutimi it grows but little at the upper end, and to a 
varying degree in different individuals according to their 
age ; in 8. riitilim the imflio is at the apex, and there is 
consequently no -^upward grow'th; lastly, in 8. villosum 
the carina widening much from the apex to the basal 
margin, grows exclusively downwards, and a portion of 
the apex projects freely, — characters all common to the 
cariua in the genus Pollicipes, (I’hc upper latcra occur 
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in all the species ; in the lower whorl there are either 
t\vo or three pair of latei’a, in the former case the infra- 
niediji^i pair being absent. The latera differ considerably 
in shape* in the different species. 

The Peduncle is generally rather short, and, with the 
exception of S. Peronii, is covered with •alcified scales. 
These scales are generally small, and placed symmetri- 
cally in close whorls, it\ an imbricated order, with each 
scale coiTesponding to the interspace between two scales 
in the whorls above and below. In 8. ornatum, the 
scales are so wide, transversely, that there are only four 
in each whorl. In 8. viUosum, the scales arc spindle- 
shaped and arranged somewhat irregularly in transverse 
rows, not very near to each other. New calcareous scales 
originate only round the top of the peduncle, and they 
continue to grow only in the few upper whorls ; and as 
the peduncle itself continues to increase in (bameter by 
the formation of new inner membranous layers and the 
disintegration of the old outer layers, the calcareous scales 
come ill the lower jiart of the peduncle to stand further 
and further apart. In the earliest stage of growtli there 
are no calcareous scales on the iicduncle in 8. vulgare ; 
they first appear under the carina. Spines are articu- 
lated in great uiimbcrs on the surface of the peduncle in 
8. vuUjare, 8. Peronii, and 8. villosim, and very short ones 
on that of 8. rostratum. 

Attachment.— A\\ the species, except 8. villosum, arc 
attached to horny corallines : the singular means of 
attachment in 8. vulffare will be described under that 
species, and is probably common to several of the other 
species. The larva in most, or in all. cases, when it pro- 
ceeds to attach itself, clings head downwards to the 
branch, and hence the. capituhim comes to be placed 
upwards, with its orifice fronting the •branch and the 
carina outwards. The sucking disc of the prehensile 
antennae of the larva, in the five species examined, was a 
little pointed, and in shape resembled the . hinder hoof 
of a mule : this may perhaps be accounted* for by the 
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narrowness of the branches of the corallines, to which it 
has to adhere : a large circular disc, as in Lepas, would 
have been worse than useless : the idtiinato segment in 
most or all the species, has on its inner side (the segment 
being supposed to be extended straight forward) a notch 
or step, bearing, 1. believe, two spines. 

Size and Colour . — Some of the species attain a medium 
size, others are small. The valves are generally clouded 
red or pink, but sometimes white. 

Month . — The various parts vary far more than in any 
genus hitherto described. The labrum is highly bullate, 
with the upper part forming a rounded overhanging 
projection, and with the lower part much produced, so 
that the mouth is placed far from the adductor scuforum 
inusclc, and consequently the oriticc is directed more 
towards the ventral surface of the thorax than in most 
other Cirripedes : on the crest of the labrum there are 
some very small teeth in several of the species, but not 
in all. The mandibles have either three or four main 
teeth, generally with cither one or two small teeth inter- 
mediate between the first and second large teeth, and 
in the case of 8. Peronii, with small teeth between all 
the larger ones. The maxilla) have their edges furnished 
with many spines, and are cither straight or have the 
inferior pai-t prominent and step-formed. The outer 
maxilla; have the spines on their inner edges either con- 
tinuous or divided into two groups, of which latter struc- 
ture w’e have not hitherto had any very well characterised 
example. The olfactory orifices are either highly or 
moderately protuberant. 

In most of the species the prosoma is little developed, 
and the first cirrus is placed far from the second. The 
Cirri are generally but little curled, and have elongated 
segments, with iong, generally serrated spines : the first 
cirrus varies in proportional length ; the second and 
third cirri have both their rami more thickly clothed with 
spines than are the three posterior cirri, the spines being 
generally arranged in three or four longitudinal rows : 
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the cirri, however, of S. villosum in all respects resemble 
closely the cirri of Pollicipes sertus and P. spinosiis. 

The Caudal App^ndayes are uniarticulate, small, and 
clothed with sjnnes : in S. villosum, however, differently 
from in all other allied forms, there arc no appendages. 

The Stomach, in those species which 1 opened, is desti- 
tute of caeca. There are no filamentary appendages. 

Generalive System. The ova are nearly spherical, and 
remarkably large, as was stated to be the case in the in- 
troductory discussion, in which the larva of S. vulyarc, 
in the first stage of development, was described : the 
ovigerous frasna ai’c small. The testes are large, but the 
vesiculai semiualcs in some of the species extraordinarily 
small. Sccdpcllmn ornaium, and perhaps S. rutilum, 
are unisexual ; the other species arc hermaphrodite, but 
most or at least some of the individuals, are furnished 
with Complcmeutal Males. These latter arc fully ile- 
Bcribed under each species, so I will here only remark, 
that S. or/ialum, which alone (excepting perhaps S. rutilum) 
is unisexual, has less claim than the other species to be 
gencrically separated : we have seen also, in Ibla, that 
similar sexual differences occur in two most closely allied 
species. It is very singular how much more some of 
the Males and Complcmental Males in Scalpcllum differ 
from each other, than do the female and hermaphrodite 
forms ; this seems due to the different stages of embiyonic 
development at* which the males have been arrested. 
In the males, however, of S. rostratum, S. Peronii, and 
S. villosum, compared one with another, but not with the 
males of the other species, the parts of the mouth and 
apparently the cirri, resemble each other more closely, 
than do the same organs in the hermaphrodites. At the 
end of this genus I shall give a summary on the highly 
remarkable sexual relations both in ScalfTcllum and Ibla. 

IMstribuHon . — Tlie species seem distributed over the whole world, but as 
far as we can trust our present scanty materials, are most common in the 
warmer temperate regions. The S, vulgare ranges from ihe Norwegian 
seas to Naples. Most of the species are inhabitants of deep water. 
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Affinifien . — In the preliminary remarks, we have seen 
how this genus blends into Pollicipes ; and under the 
head of Oxynaspis, I have shown its close affinity to 
that genus. If, indeed, we take Po/fc/jra and 

desti’oy all but six of the already minute and almost 
rudimcntixry latcra, we shall, as far as the capitulum 
is concenied, convert it into a Scalpellum, closely 
similar to iS. If we take any species of Scal- 

pelluin, (excepting S. villostm and S. riifili(hi,) and destroy 
all the valves, but the scuta, terga and cariiia, we shall 
convert it into an Oxynaspis. Lastly, 1 have shown 
under Ibla, that in several most remarkable peculiarities 
of structure, there is a manifest affinity between Scal- 
pellum and that genus. 

Geological Uislorg . — Full details on this subject have 
been given in the Memoirs of the Paheontographical 
Society. I will here only state, that the oldest known 
form of Scalpellum occurs in the Lower Green Sand. 


[f SuB-CARTNA NULLA.] 

1. SCALPELLO.U VULGAIIE. PI. V, fig. *15. 

ScALPKJ.LUM VULGARE. Lcach, Eucyclop. Bill.. Sup])!., v(»l. iii, 
1824. 

Lepais ScAiiPEiiLUM. Lhui. SystcniM NiitmiJu, 1707. 

— Poll, Test, utriusqiic {Siciliie, Tl. vi., lig. 10. 

1795. 

roLLiGiPES Scalpellum. lAimarch. An. suns Vcriobnis, ISIS. 
PoLYLEPAS VULGARE. Pe Bluimnlk. Diet. be. Nut., Plate, 

ng. 4.. 182t. 

Scalpellum l.eve, vur. Jjcach, Zoolog. Journal, vol. ii, p, 215, 
1S25. 

— ^ SiciLi/E, var. Clienu. Illust. Conch. PI. iv, fig. 9. 
Scalpellum vulgare, (ct var.) Broion, Illust. of Conch., i8d l, 
PI. li., ligs. 7 to 20. 

S, {Jlerm.) valvis 14, si rostrum pcene rudimentale 
imludatur laterihus superioribus incequaliter ovatis. 
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(Ilerm.) Capituliim with 14 valves, including the 
Budimentary rostrum : upper latcra irregularly oval. 

Mandibles, with Jour or five teeth : maxillae, with the 
edge straight, bearing numerous spines. 

CoMPLEMEXTAL Male flask-foiTncd, with four rudi- 
mentary valves ; no mouth ; cirri not prehensile; attached 
to the oecludent margin of the scutum, near the umbo. 


Great JJritaiii, .Ireland, France, Nonvay, Naples. Attached to lioriiy 
corallines, at from twenty to thirty, somelinies even to fifty fathoms in deptli, 
according to Forbes and iMacAudrcw. 


irERAI APHRODITE. 

Dem'iption . — Capitidum much flattened with the apex 
produced, of a pale brown colour, sometimes faintly 
tinted purple, composed of 14 valves, of which the ros- 
trum is rudimentary and barely visible externally; valves 
thin, white, ti'ansluccnt, smooth, slightly marked by the 
lines of growth, sejiarated from each other by rather 
wide interspaces of colourless membrane, which is thickly 
clothed by small, articulated spines of uneijual length. 
The valves, excepting sometimes their umboues, are also 
covered with membrane, bearing spines, placed in rows 
parallel to the lines of growth ; the spines are particularly 
numci'ous round the orifice of the sack. 

Scuta slightly convex, thiicc as long as broad ; ujiper 
part much acuminated; oecludent margin almost straight; 
basal margin nearly at right angles to the oecludent mar- 
gin ; the tergal margin is separated from the lateral 
margin by an angle more or less prominent; a slight 
curved ridge runs from the umbo to this angle, and this 
deserves especial notice, inasmuch as it indicates the out- 
line which the valve assumed m its earliest growth, and 
which is permanently retained in most dl' the older fossil 
species. Along the oecludent margin, there is a trace of 
a ledge, developed in a vaiiablc degree, and which is 
noticed only on account of the plainly, visible^ ledge along 
this same margin, in the allied genus Oxynaspis. The 
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umbo, or centre of calcification, is seated close to the 
occludcnt margin, and at about one fourth of the length 
of the valve from the apex. Internally, (tig. L5, a, 
PI. V,) the |)art above the umbo is flat ; and beneatb-thjs 
upper part, there is a large rounded hollow {d) for the 
adductor muscle ; a fold or indentation {a) running down- 
wards from the umbo, extends in a very oblique line 
across the oeeludent margin. I’his fold is of high inte- 
rest as giving lodgment to the Complcmental Males, and 
will hereafter often be refeiTcd to. 

Terffct, triangular, flat ; occludcnt margin, very slightly 
arched. 

Carina much bent, with the umbo placed at barely 
one third of the entire length of the valve from the apex. 
Two very slight ridges can be |)erceived, one on each side, 
running from the umbo to the basal margin, and sepa- 
rating the roof from the parictes of the valve \ these 
ridges arc of great use in distinguishing the fossil carinac 
of Scal])cllum, from the earinm of Pollicipes. The part 
above the umbo is formed by the upward production of 
a marginal slip along each side of the valve, which slips 
in the fossil species (C in the woodcut, fig. 1, given in 
the Introduction,) I have designated as the intra-parietes. 
The lower part of the valve gradually widens from the 
umbo downwards; internally, the whole is deeply con- 
cave, and continuously curved. The angle varies at 
which the tipper and lower portions cxtcnially meet each 
other; but is never less than 135°. The upper part of 
the Carina runs up between the terga for three-quarters 
of their length ; the basal margin does not extend down 
low enough to pass between the carinal latera. 

Jiontrum, (fig. 156', seen externally, and highly magni- 
fied,) minute, almost hidden by the enveloping membrane 
and by the small prominent umboncs of the rostral latera ; 
in area equalling about one fourth of the rostral latera j 
externally pyramidal, with the upper side rather longer ' 
than the lower; internally slightly concave, square, 
with the upper margin and sometimes with the lower 
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margin, slightly hollowed out. Umbo of growth nearly 
central. 

TJ^er Latera, flat, irregularly oval, with an almost 
reetihgdlar shoulder under the basal angle of the terga ; 
in area, about one third larger than the largest valve 
xjf the lower whorl ; the exact degree of elongation of the 
oval figure varies a little. Umbo seated a little above 
the central point. 

Lower Whorl , — 'Rostral Latera, nearly twice as long as 
broad, lying under the basal margins of the scuta: 
urnbo seated over the rostrum ; opposite end, towards 
which the valve widens cither sensibly or but little, is 
either square or rounded ; in area, less than any of the 
other valves, excepting the rostrum ; in breadth, equalling 
either half or one third of the height of the infra-median 
latera ; growth, directed chiefly towards the infra-median 
latera. The freely-projecting umbo is about one sixth 
part of the entire length of the valve. 

Infra-median Latera, rather larger than the carinal 
latera; their shape varies from elongated pentagonal 
with the angles rounded, to oval, with the longer axis 
directed upwards. The umbo is seated a little above the 
middle of the basal margin, so that there is some little 
growth downwards, but the main growth is upwards. 
The upper point generally stands a little above that of 
the carinal latera. 

Carinal Latera, flat, less in area than the infra-median 
latera; basal margin nearly straight; carinal margin 
slightly hollowed out, terminal margin arched and protu- 
berant. The umbones of the two valves almost touch each 
other under the middle of the carina; main growth 
towards the infra-median latera and upwards ; umbones 
projecting not above one fifth (S' the entire length of the 
valve. 

' . Peduncle, much flattened, rarely as long as the capi- 
tu![]yim, with the upper end nearly as wide as it ; the lower 
end is either blunt, or tapers to a very fine point. The 
calcareous scales are transversely elongated, dnd are about 

15 
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four times ns wide as high ; their internal surfaces are 
slightly concave, and their external, convex ; the two ends 
are pointed. Viewed internally, the. scales approach in 
shape to rhomboids. There are, in a medium-sizM speci- 
men, about twenty scales in each whorl, their tips over- 
lapping each other : the whorls are placed not very near 
each other and at rather unequal distances, except round 
the uppermost part, where, being in process of formation, 
they are packed closely together. The membrane uniting 
the scales, supports numerous transverse rows of articu- 
lated spines, varying from tluth tOsJ^th of an inch in length, 
and each furnished vrith a long sinuous tubulus, Tb,«i>Btb 
of an inch in diameter, running through the membrane 
to the underlying corium. 

Attachment .— are attached to various horny 
corallines, and occasionally to the peduneles of each 
other.* In both cases, supposing the coralline to be 
erect, the capitulura is placed upwards, with its orifice 
towards the branch to w'hich it is attached, and conse- 
quently with its Carina outwards. Where several are 
crowded in a group, their peduncles often become twisted 
and their positions irregular, with their orifices facing 
in any direction. This uniform position is simply the 
consequence of the larva attaching itself head-downwards, 
and from the position of the prehensile antennae, neces- 
sarily with its sternal surface parallel and close to the 
branch of the coralline ; hence the dorsal surface, which 
afterwards is converted into the carina, faces outwards. 
The peduncle, as already stated, often tapers, at its basal 
extremity, to a sharp point. In very young specimens, 
for instance in one with a capitulum only ^th of an inch 
in length, the method of attachment is the same as in 
Lepas and many other genera, namely, by cement pro- 
ceeding exclusively from the antennm of the larva; but 
in older and full-grown specimens, instead of the whole 

* Mr. Peach, (Transact. Brit. Assoc., 1845, p. 65,) states that this is 
sometimes the case in Gornwall ; and I have seen a similar instance In a fine 
group from Napfes. 
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bottom of the peduncle becoming flattened and broadly 
attached, which would be here impossible, the cement is 
poured out through a straight row of orifices along the 
rostral hdge, thus causing, by an excellent adaptation, a 
narrow margin to adhere firmly to the thin and cylin- 
drical branches of the coralline. I’hese orifices are repre- 
sented, magnified seven times, in W. IX, fig. 7, in which 
the lower attached portion of the peduncle is split 
open and exhibited; they are circular, and stand at 
regular intervals, in a straight line ; the higher orifices 
are larger, but further apart from each other than the 
lower ones ; in one full-grown specimen, I counted ten of 
these orifices in a length of exactly a quarter of an inch. 
At each period of growth, the corium recedes a little 
from the attached portion of the peduncle ; of which 
portion, the greater part is thus Idft emply and as inca- 
pable of further growth, as are the larval antennm at the 
the extreme point : in the specimen figured, the corium 
extended a little below the upper orifice. The prehensile 
antennae, however, I must remark, do not strictly rise 
from the extreme point of the peduncle, but at a little 
distance from it, on the rostral siu’face ; this simply 
ensues from the antennae in the larva, being situated on 
the sternal surface, close to, but not actually on the frent 
of the head. The two cement glands are seated high up 
on the sides of the peduncle, and remote from each other; 
they are small, unusually globular and transparent. The 
two cement-ducts (fig. lad) proceeding from them, are 
s^ths of an inch in diameter, and run in a zig-zag line ; 
at the point where they pass through the corium to enter 
the lower attached portion of the peduncle, they become 
closely approximated, and partially imbedded in the 
membrane of the peduncle. Together they run along 
the rostral edge, giving out through cath orifice a little 
disc of brownish cement, and finally they enter the larval 
antennae. The peduncle, just above the attached por- 
tion, where still lined by corium, no doubt increases in 
diameter at each period of growth, and mUsti I presume, 
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become pressed against the almost parallel branch of 
the coralline. The corium, at this same period, shrinks 
or is absorbed, and the two cement-ducts come in con- 
tact with, and adhere to, the inner surface of the outer 
membrane of the peduncle ; and then, by a process which 
I do not understand in this or any other Cirripede, 
apertures are formed both in the ducts and through the 
membrane, so that the cement passes through, firmly 
fastening the outer surface of the peduncle with its cal- 
careous scales and spines, to the coralline. 

The structure of the larval prehensile antenna! will be 
most conveniently described when we come to the Coni- 
pleinental male ; and figures (10 — 12,P1. V) will be given. 

Si'jge and Colours . — Montagu states (‘ Test. Brit.,’ p. 18) 
that British speoimens rarely have a capitulum *62 of an 
inch in length; f have, however, seen an Irish specimen, 
‘7 long ; and several specimens, from the Bay of Naples, 
•8 long, and including the peduncle, 13 in length. The 
valves in all the specimens are white, and the mem- 
brane connecting them cither nearly white, or dirty pale 
yellowish, or purplish-brown. Within the sack the 
corium under the valves is tinted pale purple, and two 
very faint bands of the same colour can generally be dis- 
tinguished running down the two sides of the peduncle. 
Body, coloured yellowish-white, with the upper segments 
of the pedicels of the cirri, tinted in front with purple. 

Body, much flattened, the prosoma is very little de- 
veloped; the mouth placed far. from the adductor muscle, 
and is directed in a remarkable manner towards the 
ventral surface of the thorax : the first pair of cirri stands 
far separated from the second pair. 

Mouth . — ^Labrum with the upper part highly bullate, 
forming an overhanging ' projection equalling the longi- 
tudinal axis of the mouth ; basal margin much produced ; 
crest with a row of bead-like teeth. 

Palpi rather small, with their external margin straight, 
and internal margin oblique: the bristles on the two 
palpi just meet each other. 
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Mandibles, with five or six teeth, with the second, (or 
second and third, when there are six teeth,) smaller than 
the others ; in two ^ecimens, there were five teeth on one 
side and six on the other; inferior angle rather broad 
and strongly pectinated. 

Maanlla with the edge nearly straight, without any 
notch, but with the inferior portion very slightly pro- 
jecting; there are twelve or thirteen pairs of unequal 
spines, of which some of the middle ones are rather 
longer than the others, and almost as long as the two 
upper great spines. 

Outer Maxillce — On the inner margin the bristles are 
divided into two separate tufts ; exteriorly, near the base, 
there is a distinct rounded swelling with bristles. The 
olfaetory orifiees are highly protuberant, approximate, 
flattened, searcely tapering towards their upper ends. 

Cirri . — ^^fhe five posterior pair are elongated, very 
little curled, with short pedicels; their segments are 
long, not at all protuberant in front, bearing five or six 
pairs of long, slightly serrated spines, with a very minute 
tuft of bristles between each pair, and with some short 
lateral spines on the inner side of each segment ; on the 
fourth pair of cirri, these lateral spines are considerably 
developed; dorsal tufts consist of fine spines, with one 
much longer than the others. First pair short, separated 
by a wide interval from the second; rami unequal in 
length, by between two and four segments; longer 
ramus having nine segments, scarcely half as long as the 
rami of the second cirrus ; shorter ramus with seven 
segments; in the same individual there were twenty 
segments in the sixth cirrus. The segments in the 
shorter ramus of the first cirrus are oblong in a trans- 
verse direction, and may be compared to a set of shields 
placed transversely and strung together ; in the longer 
ramus the segments are longitudinally oblong ; in both 
they are thickly covered with spines. Second cirrus; the 
anterior ramus is a little broader than the posterior ramus, 
ndth the segments bearing about five rows of bristles ; 
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fifteen segments in the shorter ramus. Third pair, with 
the two rami equal in thickness, and with the segments 
differing very little from those of ^he posterior - cirri, 
excepting that the serrated spines in the external lateral 
rows are rather larger. The fourth pair is remarkable by 
having, on the inner side of the upper edge of each seg- 
ment, a little tuft of minute smooth spines, flattened, and 
a little enlarged near their ends, so as to be spear-shaped ; 
I could not see these singular spines on the other cirri. 
The lower segments of the pedicels of all the cirri, except- 
ing the sixth pair, arc remarkable from having their inner 
edges, in the middle, produced into a considerable, abrupt, 
rorinded projection, irregularly covered with spines. 

Cauded Appendages, (PI. ,X, fig. 21,) very small, 
flattened, of nearly the same width throughout; in a 
medium-sized specimen, only -j-ff-oth of an inch in length; 
each bears from ten to twenty small bristles placed dis- 
tantly from each other, of which those on the rounded 
apex are the longest. 

Generative The penis is remarkably acumi- 

nated ; the vesiculse seminales are umisually small, and 
enter only for a short distance into the prosoma; the 
testes are large. The ovarian tubes are of large diameter ; 
the ova are nearly spherical and large, namely, -r^ths of 
an inch in diameter ; they are not numerous, and lie in 
single layers in the two lamellm. The ovigerous fra^na 
are well developed, and lie under the scuta; one I 
measured was -i-4oths of an inch in length and x|-ofhs in 
width ; the margin is obliquely truncated and slightly 
sinuous. This species breeds late in the autumn, and 
even in mid-winter ; I have examined a specimen from 
Cornwall with ova containing larvae, taken on the 26th 
of October; again, in another specimen from Belfast, 
sent to nie by Mr. Thompson, taken in January, there 
were ova in the lamellse, and therefore no doubt impreg- 
nated; and on February the 12th I received from Mr. Peach, 
from Cornwall, specimens so very young that they must 
have become attached during the first days of the month. 
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Varieties . specimens from near^aples, (which I 
fmt to the kindness of the Rev. F. W. Hope,) are some- 
what larger, and differ slightly from those of Britain : 
they form, I imagine, the S. Sicilia of Chenu. After 
carefully examining them internally and externally, I 
think it is quite impossible to consider them specifically 
distinct, for although in several specimens, the valves 
were placed a little further apart from each other,— the 
upper latera a little more elongated, — the carinal latera 
rather narrower in their upper half, — the infra-median 
latera rather more rounded, — and, lastly, in the scuta, 
the tergal margin extended almost in the same line with 
the lateral margin ; nevertheless in other speciniens, I 
could perceive no difierencc whatever. It is, however, 
remarkable that in several full-grown Neapolitan speci- 
mens there were no Complemental- males, whereas I have 
never seen a single full-grown British specimen without 
such being present. In some specimens in the British 
Museum, without any given locality, I have observed 
considerable variation in the breadth of the carinal and 
rostral latera. 

COMPI,EMENTAL MALE. PI. V, figs. 9 — 14. 

When first dissecting Scalpelhm vulture, I was sur- 
prised at the almost constant presence of one or more 
very minute parasites, ou the margins of both scuta, close 
to the umbones : these are represented, but rendered 
darker and therefore more conspicuous than in nature, 
in the drawing, PI. V, fig. 15, which is three times the 
natural size. I carelessly dissected one or two specimens, 
and concluded that they belonged to some new class or 
order amongst the Articulata ;* but did not at that time 
even conjecture, that they wei’e Cinipedts. Many months 
afterwards, when I had seen in Ibla, that an hermaphrodite 
could have a complemental male, I remembered that I 
had been surprised at the smaU size of the vesiculas 
seminales in the hennaphroditc S'.ml^ri, so that I 
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resolved to >look"with care at these parasites ; on doing 
so, I soon discovered that they were Cirripedes, for I 
found that they adhered by ' cement, and were fumiphed 
with prehensile antennm, which latter, I observed with 
astonishment, agreed in every minute character, and in 
size, with those of S, mdgare: the importance of this 
agreement will not at present be fully appreciated. 
I also found, that these parasites were destitute of a 
mouth and stomach ; that consequently they were short- 
lived, but that they reached maturity ; and that all wei’e 
males. Subsequently the five other species of the genus 
Scalpellum were found to present more or less closely 
analogous phenomena. These facts, together with those 
given under Ibla (and had it not been for this latter 
genus, I never probably should have even struck on 
the right track in my investigation,) appear sufficient to 
justify me, in provisionally considering the truly wonderful 
parasites of the several species of Scalpellum, as Males and 
Complemental Males. When these parasites are fully 
described, will be the proper time to discuss and weigh 
the evidence on their sexual relations and nature. I will 
now describe the parasite of 8. vulgare. 

General Appearance. — Shape, flask-like, compressed 
(PI. V, fig. 9, magnified 36 times), with a short neck : 
the outline is usually symmetrical, but sometimes is a little 
distorted on the under side. The creature is imbedded 
more than half its length or depth in the transparent, 
spine-bearing chitine border of the scutum of the herma- 
phrodite. Its length, or longer axis, varies from ^g'-ths ; 
its breadth, or transverse axis, is ths ; and its thickness, 
for it is much flattened, is only ^ths of an inch. On the 
summit, there is a fimbriated orifice (a), the size of which 
can rarely be made out quite distinctly, owing to the 
extreme thinness of the membranous edges. A little 
way beneath the orifice, there are four little blunt, bristly 
points (b), generally rather more than the To^th of an inch 
in length ; they are rather variable in size, and seem to 
be of no fiihctionar importance ; directly beneath them^ 
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there* are four little calcareous beads (as- may be known 
by their dissolving with effervescence in any acid, and 
breaking easily under the needle) ; these are the j^ths of 
an inch ‘in their larger external diameter; they are rather 
deeply imbedded in the outer integument, and taper a 
little downwards ending in a concave terminal point, into 
which a minute tubulus enters, like those passing into 
and through the valves of ordinary Cirripedia : along the 
axis of imbednlent, they are often aMths of an inch in 
length. These calcareous beads or rudiinental valves are 
seated in pairs, at the two ends of the flattened animal, 
so that when the animal is laid on one side, the upper 
bead in each pair exactly covers and hides the lower one. 
The outer integument is composed of chitine, as may be 
inferred from boiling caustic potash having no effect on 
it ; the upper part is thicker than the imbedded portion 
and is wrinkled transversely; it is covered with minute 
spines re-ossths of an inch in length, either single or in 
groups of two and three, (PI. V, fig. 14.) This outer 
tunic is lined by corium, sometimes slightly mottled 
with dull purple; and this by delicate, longitudinal, 
striaelcss muscles, running from the base up to the under 
edge of the orifice ; these longitudinal muscles are crossed, 
at least, in the upper part, by still finer transverse muscles. 

Thorax and Jbdomen . — When the external integument 
is cut open, the thorax (PI. V, fig. 13) is found lodged 
within an inner, sack or rather tube, extending from near 
the bottom of the animal, up to the external orifice. The 
whole thorax is sometimes forced through the orifice, owing 
perhaps to the action of the spirits of wine and conse- 
quent endosmose, and is thus well displayed without dis- 
section. The thorax tapers a little, is much flattened and 
straight ; its length, together with the terminal abdominal 
lobe, is about ^^ths of an inch ; it i» formed of very 
thin, most finely hirsute membrane, transversely wrinkled 
and so extensible, that when everted by the internal 
muscles being seized, it stretches to twice its former 
length ; in this condition, five transverse articulations are 
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displayed. The abdominal lobe is smooth, and cannot 
be stretched, or 'turned inside out by pulling the above 
musclea. On the thorax, corresponding with the inter- 
spaces between the five transverse articulations, there are 
four pair of short limbs, but their bases, I believe, are 
prolonged across the inner or ventral surface of the thorax, 
so as almost to touch each other. These limbs, I believe, 
have no articulations, except, perhaps, where united to the 
thorax. The anterior or lowest limb, on each side, sup- 
ports two or sometimes only a single spine ; this pair 
is rather smaller than the second, and is placed a little 
more distant from it, than are the upper pairs from each 
other. The second pair diflers from the upper two, only 
in having its three spines a very little shorter. The two 
upper or posterior pair exactly resemble each other ; "each 
has two spines on the summit, and a third seated lower 
down, on a little notch on the outer side, but with its 
point on a level with the others. The points of the spines 
of the two ixpper limbs, stand on a level with the ex- 
ternal spines at the end of the abdomen. All the spines 
sore of excessive tenuity and sharpness ; they are straight, 
long, and not plumose. 

. The abdominal lobe is square, and from not being 
wrinkled, has a different appearance from the thorax : 
on each of the posterior angles, there are three mode- 
rately long, very sharp spines, with the tips of the outer 
pair bent a little inwards ; in the middle between them, 
there are two little spines, and a little below and outside 
these latter, on the ventral surface, there are two other 
longer spines with their tips bent inwards ; and again, 
lower down, two other pair, one beneath the other, of 
short spines. Perhaps, the three pair of spines on the 
ventral surface, mark the three segments, which are 
distinct on the abdomen of the larva in the last stage 
of its development, in Lepas and other genera. In the 
same way,' it is probable that the lateral spine on the 
notch in each limb, marks the point where, in the larva, 
there is aff articulation. Altogether, there are seven 
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pairs of spines on the abdomen, and eleven pairs on the 
thoracic limbs. 

A Jittle way beneath the lower or anterior pair of limbs, 
the thoVax is abruptly bent, and becomes confluent with 
the lower internal parts of the whole animal. Here, the 
very delicate membrane of chitine which lines the sack or 
tube, extending from the external orifice, can be seen to 
be continuous, as in all Cirripedes, with the outer tunic 
of the thorax. Within the thorax, there are some longi- 
tudinal muscles, without transverse striae, which, I believe, 
enter tlie short limbs, but not the abdomen, as I infer from 
the latter not being everted when they are pulled. At 
their lower ends these muscles terminate abruptly, and 
from being contracted are often a little enlarged. They 
extend a short way beneath the lower pair of limbs, and 
are, I suspect, attached to the outer integument of the 
animal, near the base. 

After the most careful dissection of very many speci- 
mens, and their examination in many different methods 
(as by caustic potash, &c,), I can venture positively to 
assert that there is no vestige of a mouth, or masticatory 
organs, or stomach : I did not see any anus, but I will 
not aflinn that such does not exist. 

In the upper part of the animal, lying under the 
superficial muscles, and close beneath the upper line 
of their attachment, I found in all the specimens, an 
eye, of a pointed oval form, rather less than the Ti!,woths 
of an inch in diameter, formed of an outer capsule, lined 
with purple pigment-cells, and surrounding, as it appeared, 
a lens. The eye is not introduced in fig. 9, for I could not 
sec it, except by dissection, and therefore do not know 
its exact relative position. 

Generative System . — ^The dbntents of the animal, be- 
tween the sack containing the thorax and the outer inte- 
guments, and directly under the thorax, varied much in 
condition : in young and lately attached specimens the 
whole consisted of a pulpy mass with numerous oil^ 
globules; in other specimens, apparently more mature, 
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there were vast numbera of cells, sometimes cohering in 
sheets, about ra;^ths of an inch in diameter, and having 
darkish granular centres ; these I believe to be the testes, 
for in a specimen presently to be mentioned, ih which 
the vesicula seminalis was gorged with spermatozoa, I 
found adhering to its outside, a mass of cells of exactly 
the same diameter, but now empty and transparent instead 
of having brownish centres. Lastly, in several other 
specimens, at the very bottom of the sack-formed animal, 
there was a brownish, pear-shaped bag, of different sizes 
in different individuals, and occasionally broader even than 
the thorax. This bag contained either pulpy matter, or 
a great mass of spermatozoa. Before being disturbed, 
these spermatozoa lay parallel to each other in flocks, and 
they yielded to the needle in a peculiar manner, so that I 
found (having had experience with these bodies in living 
Cirripedia) I could almost tell before examination under 
the compoimd microscope, w’hethcr or not I should see 
spermatozoa. Many had distinct heads,* which were two 
or three times as broad as the filamentary bodies; the 
latter when placed between glass were the i-cj'Hiisth of an 
inch in diameter. I compared these spermatozoa with 
others taken out of the vesiculae seminales of the individual 
hermaphrodite S. vulgare, to which the parasite was 
attached, and could not perceive the slightest difference 
in them. The brownish pear-shaped bag, or vesicula 
seminalis, the coat of which seems fibrous, could some- 
times be distinctly traced, sending a chord or prolonga- 
tion far up the thorax : at the end of the abdominal lobe, 
no doubt there is an orifice ; and this, I believe, I once 
distinguished. Owing to this chord, the bag often 


* I do not understand the development of the spermatozoa in Cirripedia : 
in a recent Chthamalusmiid Balanus, 1 found the greater number had a little 
filament in front of the head or nodular enlargement, which latter varied in 
size and in shape from globular to that of a spindle. The filament before the 
head, also, varied in proportional length; it did not project in exactly the same 
straight line with the hinder part, and some of the spermatozoa were entirely 
without this filament in front; — such is the case with the spermatozoa here 
described. * 
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adheres to the thorax, when the latter is dissected out of 
the general integumenta; in this condition, I twice clearly 
made out that it was single.- in one other specimen, how- 
ever, thfere appeare*d to be two small vesiculse seminalcs. 
By using a condenser and very brilliant light, the outline 
of the vesicula seminalis could sometimes be distin- 
guished before dissection, at the bottom of the sack-formed 
animal ; and such was the case in the specimen drawn 
in fig. 9. 

Although I have dissected, at least, thirty specimens, 
taken at diflercnt times of the year, and from different 
localities, and when many of the specimens were mature 
and ready for the impregnation of ova, as clearly shown 
by the presence of innumerable spermatozoa, I have never 
seen even a trace of an ovum or ovaria. 

Antenna and Attachment. — The' prehensile antennae 
(PI. V, fig. 10), are seated a little above the veiy base 
of the sack-like animal ; and this might have been expected 
from the antennae in the larva, being seated on the ven- 
tral surface, not at the very extremity of the head. By a 
very strong light, they can sometimes just be seen whilst 
the parasite is attached to the hermaphrodite (the scutum 
of the latter having been cleaned on the under side), and 
are thus represented in fig. 9. They arc formed of thicker 
membrane than the general integument of the body : the 
second segment, or disc, is pointed and hoof-like ; when 
seen in profile ^g. 11), the upper convex surface has a 
uniform slope with the upper sm-face of the basal seg- 
ment; it is furnished with a single backward pointing 
spine, attached, I believe, on the under* side, nearly oppo- 
site the articulation of the ultimate segment ; at the apex, 
• there are some excessively minute hairs or down. The 
ultimate segment projects rectangularly outwards as usual, 
and has on its. inner side, rather benflhth the middle, 
a conspicuous notch (fig. 12), which bears two or three 
long, non-plumose spines; on the summit there are three 
or four rather shorter spines. On the outside of the great 
basal segment there is a single spine curvihg'backwards. 
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The importance of the following measurements (in fraC' 
tions of an inch) will hereafter be seen. 


Length of whole oi'gan, from end of disc to the further 1 
margin of the oblique basal articulation . . J 

Length of whole organ, to the inner margin of the oblique ^ 
basal articulation . . . . J 

Breadth of basal segment, measured half-way between the i 
basal and second articulations, — ^thc limb being viewed L 
from vertically above . . . J 

Length of hoof-like disc, measured from the apex to the 1 
middle of the articulation with the basal segment j 
Breadth of ditto ..... 
Length of ultimate segment . . - . 

Breadth of „ beneath the notch 

Breadth of „ above the noteh 


sb () 
siToa 


20-0i)Q 


I did not see the cement-ducts, which, perhaps, was 
owing to the corium extending from the inside of the 
whole animal some way into the antennae, thus rendering 
them rather less transparent than in common Cirripedcs. 
That the ducts and cement-glands exist, is certain, for the 
antennae in every case were enveloj)ed in a little irregular 
mass or capsule of the usual, brown, transparent, lami- 
nated cement. When several of these parasites were 
attached close together, the cement ran up between them. 

I may here state, that I found on one Scalpellum, three 
males very lately attached, and not as yet imbedded in 
the chitine border; they were white, opaque, pulpy, and 
full of oily globules; the lower part was considerably 
more pointed, and extended further beyond the prehensile 
antennae, than in the older and imbedded specimens. 
There were distinct remnants of two great reddish-brown 
eyes, showing that in this respect the larvae of the male in 
their last stage of development, are characterised like the 
larvae of other Lepadidae. The male larva would, pro- 
bably, be a little larger than the male itself; but yet. 
compared with the larva' in the earliest stage, there can 
have been unuisually little increase (rfl size during the 
several intermediate metamorphoses ; I judge of this from 
the dimensions of the larva of the hermaphrodite in the 
first stage, namely, ^ths of an inch, exactly the size of 
some of the'smamer males. In the allied genus Ibla, 
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the increase is also less than is usual, namely, from Kgoths 
of an inch, the diameter of the ovum, to only rSoths of 
an inch, the length of the boat-shaped larva, just before 
its final *mctamorphosis. 

Habits and Concludinff Bemarks . — The males are im- 
bedded in the spinose chituie border of the occludeut 
margin of the scuta, exactly over an oblique fold or 
notch (fig. \5d a), close by the umbo. This fold has no 
direct relation to the males, but being present is taken 
advantage of by them ; for it occm’s in the young her- 
maphrodite, before the attachment of the males, and in 
species of the genus in which the males are attached 
to other parts. It occurs, also, in fossil species of 
Pollicipes,. and in these it seems caused by the upper 
inner part of the valve being rendered more and more 
prominent during growth : in the present species, I sus- 
pect, its origin is connected with the formation of a 
ridge bounding the outer side of the pit for the adductor 
scutorum muscle : we shall see in the next species, that 
this fold is of the highest importance in relation to the 
position of the Males. The transparent chitinc border 
of the scuta is broad, and fills up the fold in the shell, so 
that the outline of the occludcnt margin is not affected 
by it : in the drawing (fig. 9) some of the inner layers of 
chitine {e e), which dipped into and filled up the fold, 
have been removed, that the lower part of the animal 
might be moro plainly exhibited. The chitine bears 
numerous spines of various lengths, which must afford 
some protection to the males, rudely arranged in lines, 
parallel to the edge of the valve, indicating the successively- 
formed layers of chitine ; each spine has a fine, tortuous 
tubulus connecting its base with the under-lying corium. 
The extreme outer edge of the* border is thin, forming a 
kind of lip, close' beneath which the delicate tunic lining 
the sack is attached. During continued growth, the 
valve is added to in thickness, and so is the chitine 
border, and likewise in breadth. It appears that the 
larva of the male must attach itself on fhe under side 



240 


SCALPKLI.UM VULOARE, 


of this border, on the edge of the tnnic of the sack, and 
that by the action of the cement, the coriiim bcneatJi 
is killed (as I believe always is the case with other, para- 
sitic Cirripedia), whereas on both sides, the chifine con- 
tinues to be added to, so that the male, excepting the 
upper and always projecting portion, becomes imbedded 
at first laterally, and ultimately all round : I have seen 
specimens in several different stages of imbedment. 
Hence, in old specimens, with a thick and broad chitine 
border, it might and does come to pass that one male is 
imbedded (the valve being laid flat) directly beneath 
another. 

I have examined a great number of specimens from 
various localities, taken at different times of the year, — 
some dozen specimens from Cornwall,* and several from 
unknown localities in various collections; some from 
Ireland, from the Shetland Islands, from Norway, and 
from near Naples. Every one of these specimens, with 
the exception of some of the Neapolitan ones, had para- 
sitic males attached to them : I must also except very 
young specimens, on which they never occur. On a 
Cornish specimen, with a capituluin a little more than 
one fifth of an inch in length, it may be mentioned as 
unusual that there were three males. In young speci- 
mens there is generally one male on each scutum, but 
sometimes there are two, and sometimes none on one 
side. In large old Cornish specimens »I have counted 
on the two sides together, six, seven, and eight males, 
and in one Irish specimen no less than ten, seven all 
close together on one valve and three on the other, but 
I do not suppose that all these were alive at the same 
time. In the Neapolitan specimens, however, which are 
the largest that I have seen, there was in no case more 

* I am greatly indebted to Mr. Peaeh for bis unwearied kindness in pro- 
curing me fresh specimens. Mr. W. Thompson allowed me to dissect one, 
possessing particular interost, out of his three Irisli specimens. Professor 
Forbes procured me a specimen from the Shetland Islands, and Professor 
Steenstrup waa sq kina* to take pains to send me some Scandinavian 
specimens. 
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than {wo ; and out of seven or eight specimens, four had 
^ot any male ; so that it would appear there is something 
in this locality hostile to the development of the parasitic 
males. • I have noficed only one instance (that given in 
fig. 9) in which the males were imbedded a little way 
apart ; generally they touch each other, and arc cemented 
together : where there are several males, they occur at dif- 
ferent levels, as measured from the under or u[)per surface 
of the chitine border ; in one instance of four males ad- 
hering to one valve, I distinctly perceived that the lowest 
one was white, pulpy, and recently attached ; the two 
above, which were placed close together and between the 
same laminae of chitine, were mature ; and the third still 
higher up, was dead, empty, transparent, and half de- 
cayed ; in some other instances, I have found the upper- 
most parasites dead, and, together with the surrounding 
chitine, partially worn away. 

The larva of the male must have a different instinct 
from the larva of the hermaphrodite; for the latter 
attaches itself head downwards to a coralline, whilst the 
male huva crawling on the scuta of the hermaphrodite, 
discovers, I presume by eye-sight, the fold in the shell 
beneath the translucent border of chitine, and there inva- 
riably attaches itself. Its object in choosing this par- 
ticular spot, I believe, simply is that the dc|)tli or thiek- 
ness of the chitine is there greater, and sufficient for its 
imbedment, wh'ch would hardly be the case elsewhere. 
This parasite has, as we have seen, no mouth or stomach, 
and indeed, considering its fixed position and the non- 
prehensile condition of its limbs or cirri, a mouth would 
have been of no service to it, without it had been ex- 
traordinarily elongated. The male must live on the 
nourishment acquired during its locomotive larval con- 
dition ; and its life no doubt is short. But yet not very 
short, as I infer from the depth to which mature specimens 
are buried in the chitine border. The full development 
of the spermatozoa consumes, I suppose, some con- 
siderable lapse of time. The thorax and limbs, though 

16 
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furnished with muscles, are obviously, as already re- 
marked, of no use for prehension ; these parts serve,, 
probably, to defend the little creature, wlien its eye 
announces the passing shadow of some enemy, 'and for 
this purpose they are well adapted from the extreme 
sharpness of the spines. The thorax, into which I traced 
the vesicnla seminalis, no doubt also serves for the emis- 
sion and first direction of the spermatozoa ; and hence, 
perhaps, its singularly extensible structure. I have already 
remarked, that in specimens preserved in spirits, the 
thorax is often largely protruded, and bent down at 
right angles to the orifice. I presume this is caused by 
endosraosej nevertheless it deserves notice, that it was 
in these protruded specimens that the vesicula seminalis 
was most conspicuously gorged with spermatozoa. I 
suspect the longitudinal and transverse muscles lining the 
upper part of the outer integuments of the whole animal, 
can be of little use to the creature, without it be to aid 
in the protrusion of the thorax, and perhaps in the violent 
expulsion of the spermatozoa, thus causing them to reach 
the ovigerous lamella) within the sack of the hermaphro- 
dite. It is also probable, that the aetion of the cirri of 
the hermaphrodite, would tend to draw inwards the sper- 
matozoa in the right direction. In one specimen, the 
spermatozoa in the hermaphrodite and in the male were 
mature at the same time; in another this was not the 
case ; and as the males, apparently, become attached at 
all periods of the year, this want of coincidence in maturity 
must often occur. Can the males retain their sperma- 
tozoa, till told by some instinct, that the ova in the sack 
of the often fecundated hermaphrodite are ready for im- 
pregnation ; or are the spermatozoa sometimes wasted, 
as must annually happen With such incalculable quantities 
of the pollen of Inany dioecious plants ? 

This little Cirripede is, in many respects, in a partially 
embryonic condition. There is no separation between 
the capitulum and peduncle ; there is no mouth ; and the 
thorax, throughout its whole width, opens into the anterior 
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part of the animal : the limbs differ greatly from those 
both of the mature Cirripede and of the larva, but come 
closest to the latter ; the preservation of the abdomen is 
a well-marked ernlfryonic character. On the other hand, 
the four rudimentary calcareous valves, the narrow orifice, 
the hirsute outer integument, the two muscular layers, the 
single eye, and male internal organs, arc all characteristic 
of the fully-developed condition. The four little valves, 
as I believe, represent the scuta and terga, though they are 
placed considerably below the orifice : the little bristly 
points have no homological signification, and are absent 
in the male of the following closely allied species. The 
four pairs of limbs answer to the four posterior cirri, 
as may be inferred from their proximity to the abdominal 
lobe, and from the three posterior pairs closely resembling 
each other, and differing a little front the first pair ; this 
latter pair corresponds with the third pair in the herma- 
phrodite form of Scalpellum. If I am right in believing 
that only a single vesicula seminalis is ordinarily developed 
in the male, this is a special and singular character. 

As stated in the beginning of this description, from 
the one great fact of the absolute correspondence of the 
prehensile antenna; of the parasite, with those of the her- 
maphrodite Scalpellum vulgar e, together with its 'fixed 
condition, its short existence, and exclusively male sex, I 
have thought myself justified in provisionally considering 
it as the Cora pigmental Male of the Cirripede to which it 
is attached ; but I hope final judgment will not be passed 
on this view, until the whole case is summed up at the 
end of the genus.* 

* I trust, before long, that some naturalist, with more skill than I pos- 
sess, will examine these parasites oil Scalpellum vulnare^ which iiiifortunatclj is 
the only species of the genus that can be easily obtained. Fresh specimens, 
or those preserved in spirits of wine, are necessary;' The action of boiling 
caustic potash is very useful in cleaning tlie proliensilc antenna?. If tliese 
latter organs are sought in the hermaphrodite for the sake of comparison, 

S specimens, adhering to clean branches of a coralline, should be pro- 
, and caustic potash used. 
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2. SCALPELLUM ORNATUM. PI. VI, fig 1. 

Tiialiell\ oknata. J. E. Gtay. Proc. Zoolog. Soc., 1848, p, 44, 
Aiiiiulosa, Plate. 


8. {Fcp-m.) raids 14, snh-mfis: lateribus superiorihus,. 
quadmnti-formibus, arm crend profunda, notato. 

(Fem.) Capitulum with 14 reddish valves : upper la{er% 
quadrant-shaped, with the arched side deeply notcheid. * 
Mandibles with three teeth ; maxillaj narrow, bearirig 
only four or five pair of spines. 

AIales, two, lodged in cavities on tlie under sides of 
the scuta ; pouch-formed, with four unequal, rudimentary 
valves : no mouth : cirri not prehensile. 

Algoa Eay, Soutli Africa. Attached to Scrtularia and Plumulaiua. British 
Museum.* 


FEMALE. 

Capitulum oblong, with the upper portion much pro- 
duced; valves, 14, thick, naked, closely locked together, 
irregularly clouded with pale crimson ; the membrane 
connecting the valves is not furnished with spines. On 
most of the valves there are furrows and ridges diverging 
from the umbones, and the lines of growth are plainly 
marked : in the valves of the lower whorl, the umbones 
are slightly protuberant. 

Scuta, convex, unusually thick, oblong, quadrilateral, 
with the oecludent margin the longest; lateral margin 
slightly hollowed out. The umbo (and primordial valve) 
is situated at the uppermost point of the valve, and con- 
sequently the growth is exclusively downwards. On the 
under side (PI. VI, figs. 1 6' and \c'), in about the middle 
of the valve, there is a pit («) for the adductor scutorum 
muscle, the depth and distinctness of which varies a little ; 

* I am greatly indebted to Mr. Bowerbank for specimens of this extremely 
interesting species;, also to Mr. Morris, to whom Mr. Bowerbank had givou 
;somc of the original specimens. 
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above the pit, and between it and the apex, there is a 
.transverse, oblong, deeper depression {h), within which, 
the ipalc is lodged. A small portion of the apex of the 
valve projects over 'the terga. 

Ter^a, large, nearly equalling the scuta in area, flat and 
sub-triangular; the scutal margin is not quite straight. 
The apex of the valve is thick and solid, and must have 
jKojected freely for a length equalling one third of the 
oqeludcnt margin. 

Carina, laterally broad, angularly bent; slightly widen- 
ing from the apex to the base ; internally, deeply concave. 
The position of the umbo viirics, in young specimens it is 
seated at the uppermost point, and consequently in such 
there is no upward growth ; in older specimens, from the 
junction and iq)ward production of that ])art on each side 
of the valve, which I have called in fossil specimens the 
intra-parietes, the valve is added to above the umbo, 
but to a lesser degree than in S. vulgarc.. Slight ridges 
separate the roof from the parietes, and the parietes from 
the intra-parietes. 

Bostrim, minute, narrow, widening a little from the 
apex downwards, inserted like a wedge between the 
uinboncs of the rostral latcra, and hardly projecting above 
their upper margins, so iis to be easily overlooked : 
internally concave. 

Tipper Latera (fig. 1 «'), quadrant-shaped, with a deep 
square notch ciut out of the arched margin, which notch 
receives the upper point of the carinal latera ; the surface of 
the valve between the notch and the umbo is depressed.* 

Boskal Latera, small, gradually widening from the 
umbo to the opposite end, which is obliquely rounded. 

Infra-median Latera, approaching to diamond-shaped, 
placed obliquely to the longer hxis of the capitulum ; or 
the upper part may be described as spedh- shaped. 

* The only valve which I have seen at all like this, is a fossil specimen 
from the Upper Chalk of Scania; tliis is described in my memoir on the 
Ifossil Lepadidae (Palajontographical Society), under the name of Scalpdium 
solidulum (Tab. 1, fig. 8, <?,/), and is perhaps erroneously Uicrc eonsidered 
iis a carinal lulus. 
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Carinal Latera : these appear as if formed of two 
valves united together ; the upper portion, widening as it 
ascends in a curved line, terminates in a rounded margin, 
which enters the deep notch in the' upper latera ; the 
other and lower portion is shorter, and terminates in a 
square margin abutting against the infra-median latera ; 
the umbones of the carinal latera project beyond the line 
of the Carina. 

Direction of the Lines of Growth in the Valves. — This 
should always be carefully observed, on account of the 
great diversity there is in this respect between the different 
species, especially when the recent are compared with the 
older fossil species ; moreover one of the chief characters 
between the genus Scalpcllum and Pollicipes, dejjcnds on 
the direction of the lines of growth. In the scuta, terga, 
rostrum, and upper latera of the present species, the chief 
growth is downwards; in the carina, in mature specimens, 
it is both upu'ards and downwards; in the carinal latera, 
both upwards and towards the infra-median latera ; in the 
infra-median latera chiefly upwards ; and, lastly, in the 
rostral latera, towards the infra- median latera. 

Peduncle, short, not half as long as the capitulum; 
calcai’eous scales imbricated as usual, tinged red, almost 
crescent-shaped, acuminated at both ends, of remarkable 
length, so that in each whorl there are only four scales : 
a full-sized scale equals in length one of the rostral latera. 
The tips of two scales, in one whorl, lie under the middle 
points of the carina and rostrum ; and in the whorl, both 
above and below, a single much curved scale occupies 
this same medial position. The peduncle does not seem 
to have been attached in any definite position to the horny 
coralline, as is the case with S. vulgare. 

Length of capitulum ifi the largest specimen *2 of an 
inch. * 

The Mouth is directed towards the ventral surface of the 
thorax. The Labrum is far removed from the adductor 
muscle, with the upper part forming an overhanging pro- 
jection ; I believe there are some very minute bead-like 
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teeth’on the crest. Palpi, small, narrow, thinly clothed 
jvith bristles. 

Mgmdibles, with three teeth, of which the first is dis- 
tant from the second ; inferior angle not much acuminated, 
pectinated on both edges. 

MaiKilloR, small, narrow, produced, without any notch, 
with two large upper spines, of Avhich one is much 
thicker than the other; on the convex upper margin 
there arc some minute tufts of very small hairs. 

Outer Maxillae, with few bristles, arranged in a con- 
tinuous line on the anterior surface; on the external 
surface there is a tuft of long bristles. Olfactory orifices 
situated laterally, forming two flattened, tubular pro- 
jections. 

Cirri. — ^1^’irst pair placed not far from the second ; the 
three posterior pair not very long, with their segments 
elongated, not protuberant, bcaritig four pair of non- 
serrated spines, with a single short bristle between each 
pair ; dorsal tufts small, with one spine longer than the 
others. First cirrus rather short, segments not very 
broad; second cirrus with the rami nearly ccpial in length, 
anterior ramus rather thicker than the posterior ramus, 
with three longitudinal rows of spines. 

Caudal Appe7ida(/eH. — ^\Mesi& are minute, rather broad, 
not half as long as tlie lower segments of the pedicels of. 
the sixth cirrus, with four very long spines at the tip. 

Penis. — 'I'hexe is no trace of a probosciforined penis in 
the four specimens examined ; and as this organ is pre- 
sent in every ordinary cirripede, with the exception of Ibla 
CuminpU which we know to be exclusively female, so we 
may infer with some confidence that the form here de- 
scribed is female, although it is impossible in specimens 
once dried to demonstrate th6 absence of the vesiculm 
seminales and testes. • 

A^nities . — This is a very distinct species; it is, how- 
ever, much more nearly related to 8. rutilum, than to any 
other species; and next to this, to 8. vulgare; from this 
latter species it chiefly diffei’s in the’ large Scales of the 
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peduncle, in the scuta not being added to at their upper 
ends, and in the membrane covering and connecting the 
valves being spineless ; but there is a greater difference in 
the trophi and in the cirri. The pedvincle of S. errnafum 
presents some resemblance to that of the singular creta- 
ceous genus, Loricula. 


MALE. 

All the specimens, as already stated, were dry, but in 
an excellent state of preservation, so that after having 
been soaked in spirits, they could be minutely examined. 
In the four which I opened, 1 found, in a transvemc pouch 
on the under side of eaeh scutum, a male lodged ; in a 
fifth dead and bleached sj)eciraeii, the cavities in the shell 
for the rcccj)tion of the males, were present; and in a 
sixth young specimen, also dead, cavities were in process 
of formation. As compared with plants, the relation of 
the sexes in this species may be briefly given, by saying 
that it belongs to the class Diandria monogynia. I will 
first describe the males themselves, and then the cavities 
in the shell of the female. The males differ in every point 
of detail, from the eompleinental males of S. vulyare, but 
yet present so close a general resemblance, that a com- 
parative description will be most convenient. 

The general shape of the whole animal is rather more 
elongated, and I suspect flatter, but this latter point 
could not be positively ascertained in dry specimens. 
The entire length is greater, being in the largest specimen 
Vttij (instead of at most -iVs), and the width, of an inch. 
The orifice is not fimbriated ; the four bristly points over 
the calcai’eous beads are absent. The whole outer in- 
tegument is much thinner, owing evidently to its pro- 
tected position, and is not covered by little bristles, but 
with an extremely high power, minute points arranged in 
transverse lines can be distinguished. The calcareous 
beads, or rudimentary valves, are thin and regularly oval. 
It is remarkable that in all the specimens, two on one 
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side were smaller than the two on the other side, — the 
jsmaller beads being sUo, and the larger, of an inch 
in dyimeter ; therefore more than twice the size of one of 
the beads in S. vtdt/are, which are only so'ero externally in 
diameter. From the position of the eye, close to one 
margin, near the upper end of the flattened animal, and 
from the manner in which the little limbs and spines 
lay between two of the beads at the opposite end, it was 
manifest that these latter, one largo and one small, cor- 
responded with the terga of the other cirripedcs, and that 
the other two, near the eye, answered to tlie scuta. The 
valves being of unequal sizes on the right and left-hand 
sides of the animal, is probably connected with one side 
being pressed against the Imrd, shelly valve of the female ; 
in the same way as the valves in certain I’axiilasmas, 
are smaller and flatter on the side Nearest to the crus- 
tacean to which they arc attached. 'Hie eye, in being 
slightly notched on the upper and lower edge, shows 
signs of really eonsisting of two eyes, which I believe is 
always normally the case ; it is rather larger, in the pro- 
portion of 13 to 1 1, being Tj.Vijff of an inch in diameter, 
than in S. vulyare; and from the almost perfect trans- 
parency of the integtnuents, is far more conspicuous than 
in that species. Hence when the vtJvcs of the female are 
opened, the black little eye is the first part of the male, 
which catches the attention. No vestige of a mouth could 
be discovered. , 

Thorax and Abdomen . — The thorax, as in 8. vulgare, 
is highly extensible, and when stretched exhibits the 
same five transverse folds or articulations; when con- 
tracted, it is broader, so that even the truncated end of the 
abdomen is wider than the lower (properly anterior) end 
of the thorax in 8. vulgare. Tts thin outer integument 
is studded with excessively minute pdlnts in transverse 
rows. 'I'he four pair of limbs arc longer than in 8. vulgare, 
but the spines on them much shorter and thicker ; each 
limb (including the first) supports three spines, of which 
one is seated on a notch low down on tBe’ outside, and 
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is longer than the other two ; of these two, the one on 
the same side with the notch, is a little longer than the 
other. The spines on the first and second pair of limbs 
are considerably shorter than those on the third pair, and 
these latter, are a little shorter than those on the fourth 
or posterior pair. Hence, the spines on the thoracic 
limbs, compared with those of S. viilffare, present consi- 
derable differences, both in their relative and absolute 
dimensions. The abdominal lobe is in proportion rather 
shorter ; its end is less abruptly truncated, and supports 
a row of, I believe, six moderately long, and basally 
thick spines ; these spines are not so long as those sur- 
mounting the fourth pair of limbs. On both lateral 
margins of the abdomen, rather on the ventral face, there 
is a row of, I believe, seven long spines, but it is very diffi- 
cult to count the spines in specimens which have been 
once dried. I was able to distinguish that the two lower 
pair of spines on the ventral surface, arc seated a little 
way one below and within the other, as in S. vulgare. 
The abdominal spines altogether form quite a brush, and 
there are certainly several more than in 8. vulgare, and 
those on the two sides are much longer. 

Antenna. — The disc is hoof-like, with the upper sur- 
face forming a straight line with the upper edge of the 
basal segment ; the apex is pointed and clothed with some 
fine down ; there is a single spine pointing backwards, 
which rises from the lower flat surface. , The idtimate 
segment was hidden in laminae of cement; and I was 
not able to make out its structure. There is a single 
spine on the outer edge of the basal segment, in the 
msual position. The entire length of the limb, measured 
from the end of the disc to the further margin of the basal 
articulation, is gCdoths of arf inch ; measured to the inner 
margin, it is ^thh of an inch ; the disc itself is iji;,jths of 
an inch long ; these measurements differ a little both ab- 
solutely and proportionally, compared with those of the 
antennm of 8 . vulgare. 

Cavities in the ^cuta of the Female for the reception 
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of the Males , — These extend nearly parallel to the tergal 
jnargin, transversely aeross the valves, for three fourths 
of tlyjir width ; they are seated above the depression for 
the adductor musdlc, and arc more conspicuous than it; 
they arc deep and well defined, and each exactly contains 
one male. The males arc placed with their orifices in a 
little notch in the occludcnt margin, and their prehensile 
antenna) at the further end. The distance to which the 
cavities extend across the valve, and their distance from 
the upper or tergal margin, varies a little, but chiefly 
in accordance with the age of the specimens ; for the valve 
continues to increase in width, whilst the size of the 
cavity remains the same. The occludcnt margin of the 
scutum in the largest female, was •! of an inch in length ; 
of another, in which there was a fully developed cavity, 
•084 ; of a third, in which there waS no cavity, only a 
slight concavity, with a preparatory impression, the length 
of the occludcnt margin was ’002. The larger and 
smaller of these three valves, are drawn of their proper 
proportional sizes, in PI. VI, figs. 1 h' , 1 c . The pre- 
paratory impression (fig. 1 d , h), consists of a narrow, not 
quite straight, extremely slight furrow, of slightly mregular 
width, bordered on each side by a very minute ridge, 
which is distinctly continuous with the inner edge of the 
occludeut margin, both above and l)elow the cavity. The, 
furrow appears to have been formed by calcareous matter 
not having been deposited along this line, during the 
thickening or growth of the internal surface of the valve : 
I suspect, that it originates at a single period of growth, 
for I could see no signs of successively-formed transverse 
lines. I believe that it is strictly homologous with the 
fold, over which the compleracntal male is attached in 
8. vulgare, but carried, for a special puipose, much further 
across the valve and rectangularly inwaras, for in structure 
and position both are identical. In comparing the internal 
views of the scuta in S. vulgare and 8. ornatum (1^1. V, 
fig. 15 d, and PI. VI, fig. 1 o'), it must be borne in mind, 
that the latter should be compared,’ as clearly shown by 
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the lines of growth, with that portion alone of the scutum 
in S. vulgar e, which lies under the curved ridge connecting 
the umbo and tergo-latcral angle. The deep cavity in 
which the male is lodged, is formed Subsecjucntly to the 
preparatoiy fuiTow, simply by the gradual thickening of 
the surrounding surface of the valve, more especially of a 
ridge just above the pit for the adductor muscle, and of 
another broad ridge just beneath the tergal margin. The 
deepest part of the cavity lies parallel to the tergal margin 
along the upper side, and here, in the older valves, tlie 
preparatoiy furrow can by care be distinctly traced. In 
conformity with the shape of the cavity, the orilicc or notch 
in the occludent margin of the scutum, is situated at the 
point where the jjreparatory fuiTow sweeps round and 
enters. I believe that the cavity is lined by membrane, 
and that between the cavity and the body of tlic female, 
there is a complex membranous layer, — a pouch or bag 
being thus formed. An imaginary section of this pouch 
(with the thickness of all the parts extremely exaggerated 
and in a reversed position) is given in I’l. VI, fig. 1 d'-. a 
is the shell ; an the cavity, converted, as 1 believe, into a 
pouch by, firstly, the delicate tunic (c) lining the sack of 
the female ; secondly, a double layer (</) of corium j and, 
thirdly, by a special, rather thick membranous layer ifi), 
which thinning out round the cavity coats only part of 
the under surface of the scutum. This latter membrane 
I have not seen in any other Cirripedc, and I believe it 
is nothing but the tissue, here not calcified, which, in a 
calcified condition, ordinarily forms the valves. On this 
view, the males may be said to be lodged in pouches, 
formed in the thickness of the valves. 

Concluding Bemarks . — The males from the absence of 
a mouth (and no doubt of a‘ stomach), must necessai’ily be 
short-lived, and, I suppose, are periodically replaced by 
fresh males.* In one instance, the remnants of the two 

* It is possible, though opposed to all analogy, that the females may be 
short-lived, and hrcQd only once, in wJiich case the males would not have 
to be periodically replaced. 
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greatfcompound eyes of the larva, eonld be seen at the end 
of the pouch, opposite the orifice. The larva?, I conclude, 
crawl in at the orifice, one side of which is formed, as we 
have seen, of yieldiwg membrane, and scratch out the dead 
exuvia? of the former occupant : certainly, the males are 
less firmly attached to their pouches, though some small 
tpiantity of cement is excreted, than are other Cirripedes 
to the objects to which they are attached. The small 
size of the female, and her valves not being thickly edged 
with chitine, accounts for the males having pouches spe- 
cially formed for them, instead of l)cing, as in S. vulgare, 
laterally imbeddcid in the chitinc-bordcr of the scuta. 
In hereafter Aveighing the evidence on the nature of the 
parasites in Ibla and in Scalpellum, the fact of the valves 
of the supposed female being here modified for the special 
purpose of lodging the males, will be seen to be important. 
If Ave imagine the male parasites to be extraneous animals, 
and that by adhering to the sack of the Scalpellum, they 
injure the corium and thus prevent the growth of the shell 
over an area exactly corresponding to their own size, 
and so form for themselves cavities ; yet what can be said 
regarding the preparatory furrews? surely these narrow 
lines cannot have been produced by the pressure of the 
much broader parasites. Must we not see in the furrows, 
the first marking out, if such an expression may be used, 
of the habitation for the male, which has to be specially 
formed by the independent laws of growth of the female ? 


3. SCAIiPELIiUM RUTILUM PI. VI, fig. 2. 

8. {Fcem. an Ilerm.) valvis 14 suhrufis: carina tecto 
piano, utrinque crista rotmidat^ instruclo; marline basali 
truncato: lateribus superioribus latitudin^uplo longioribus. 

(Fern, or Herm.) Capitnlum with 14 reddish valves i 
carina with the roof flat, bordered on each side by a 
rounded ridge; basal margin truncated: upper latera 
twice as long as broad. * * * 
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Mandibles with three teeth ; maxilljp narrow, bearing 
only four or five pair of spines : segments of the second 
and third pair of cirri with one side wholly covered with 
spines. 

Males, two, lodged in hollows, on the under sides of 
the scuta ; jK)uch-fornicd, with four (?) rudimentary valves ; 
no mouth; cirri not prehensile. 

Hab. unknown ; associated with Bichelaspis orthoyonia. British Museum. 


FEMALE OR HERMAPHRODITE. 

There is only a single specimen in the British 
Musciun, and this had nearly all its valves separated, 
and many of them in fragments : from its state of decay, 
I think the specimen must have been dead, when origi- 
nally collected. 

Description. — ^^I’he capitulum consists of fourteen valves, 
including from analogy a rostrum,* Valves, apparently 
covered with membrane, bearing some tliin spines on the 
margins; clouded with a fine, though pale, orange tint ; 
surfaces plainly marked with lines of growth. 

Scuta, elongated, nearly three times as long as broad ; 
apex, pointed ; basal margin extremely oblique, forming 
an acute angle with the occludent margin ; the lateral 
margin is slightly hollowed out, and is separated from the 
tergal margin by a large rectangular projection or shoulder. 
The occludent margin is nearly straight ; ‘externally, there 
is a slight ridge running down the middle of the valve, 
from the apex to the baso-lateral angle; and a second 


* In .my first, and as I thought careful examination of the separated 
valves (my only materials) of this species, I mistook one of the triangular 
rostral latera for the rostrum, ahd licncc was unfortunately led into an 
error in my 'Monogra^yh on the .Fossil Lepadidaj of Great Britain,* in which 
I state that the present species has only twelve valves in the capitiilum ; 
and I inferred from this, that S. quadratwnt S./ossula, &c., had only twelve 
valves ; I still believe this, to be correct, but the existence of fourteen valves 
in S. rutilum and S. ormtum, the recent species to which the above fossils 
are most closely ^lied, no doubt is a strong argument in favour of this 
higher number. * " 
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ridge* ninning from the apex to the tergo-lateral angle. 
JIic lines of growth do not end abruptly at the tergo-lateral 
angle, as is the case with S. ornaium and several fossil 
species, ‘but run up* a little way along the tergal margin. 
'I’hc umbo is seated at the uppermost point, and, there- 
fore, the main growth is downwards. There is a large 
rounded depression for the adductor muscle {a, fig. 2 o'), 
and higher up, opposite the tergo-lateral angle, there is 
another hollow (i), for the lodgment of the males ; this 
latter is of nearly the same shape as the hollow for the 
adductor music, but rather more conspicuous than it. 
from the appearance of the under surfiice of the scuta, it 
might read ly have been thought, that there had been two 
adductor muscles. 

Terffa, of large size, longer than the scuta, flat, trian- 
gular, with the whole inferior part Tpuch produced and 
spear-like. A portion of the apex, must have projected 
freely above the sack. 

Carina (PI. VI, fig. 2 b'), simply bowed (*. e., not rec- 
tangularly bent), with the umbo (and primordial valve) 
seated at the upper point ; rather massive, narrow, only 
slightly increasing in width from the upper to the lower 
end ; the two sides are flat, and at right angles to the 
roof, which is bordei’cd on each side by a rather broad, 
square-topped ridge {see section fig. 2 c')-, or the roof may 
be said to have a square-edged furrow running from the 
apex to the ba^al margin, and widening downwards; 
these two ridges have their lines of growth oblique, and 
hence have a twisted appearance; the central depressed 
portion of the basal margin, which is square or truncated, 
descends lower down than the two ridges. The sides of 
the valve close to the apex are broad, and consist, as I 
believe, of intra-parietes, as well as of parietes, but these 
parts are not separated from each oth5t by ridges, as is 
commonly the case, more especially with the fossil species. 
I have described the carina in some detail, on account 
of its resemblance to that of the cretaceous S. fossula, 
S. frUineatum, and 8. quadricarinatum. 



256 


SCALPELLUM RUTILUM, 


Rostrum, unknown ; bnt one probably existed. 

Upper Latera, of large size, elongated, quadrilateral, 
approaching to dianiond-sliapcd, Avith the angles' rounded, 
nearly twice as long as broad; almost flat; upper half 
acuminated, lying between the scuta and terga; the 
lower half broad, forming a rectangular projection lying 
between two latera of the low'er whorl. The umbo is 
near the apex, the greater part of the growth being down- 
wards, but the valve is added to a little, round the two 
sides of the apex ; these additions do not take place in the 
early stages of growth, (as explained under S. vulture,) 
and, therefore, tliey form a depressed rim. 

Rostral Latera, almost exactly triangular, curved; 
basal margin furnished with a just perceptible rim. 

Infra-median Latera, quadrilateral, sides uneqixal in 
length ; the carino-basal margin being the longest ; in 
area not (juitc twice double the rostral latera; directed 
obliquely upwards. 

Carinal Latera, sub-triangular, produced upwards, 
with the apex rounded, and the two lateral margins hol- 
lowed out ; the basal margin exceeds a little in length 
the basal margin of the rostral latera. The umbones of 
these two latera are seated at their basal outer angles, so 
that the growth of the valves is towards each other and 
upwards. The umbo of the infra-median latus is seated 
at the baso-rostral angle, and hence the growth is obliquely 
upwards. The umbones of the rostral latera must have 
been close together, over the unknown rostrum. 

Length of capitulum about ^th of an inch. 

Peduncle, only small fragments are preserved; the 
calcifled scales are small, closely imbricated, several of them 
together only equalling in length the basal margin of 
the rostral latera. Each’ scale is thin, transversely elon- 
gated; basal imbedded portion straight; upper margin 
rounded. 

Mouth . — Labrum with the upper part highly bullate, 
forming an overhanging projection ; palpi apparently small 
and narrow.' ' 
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Mandibles, narrow, prodnced, with throe tc(;th; inferior 
‘angle pectinated, as is sometimes the third tootli ; the 
distance between .the tips of the first and second teeth 
etpials that between the second tooth and the inferior 
angle. 

Maxillm, extremely narrow, produced, without any 
notch ; spinose edge exactly one third of the length of 
the mamlibles : beneath the two upper great spines there 
are only tliree or four pair of s])incs ; on the convex 
upper margin there are some niiiiutc tufts of the smallest 
hail’s. 

Oalcr Maxillae, rounded with the inner margins very 
sparingly but continuousfy covered with bristles. I coidtl 
not ascertain whether the olfactory orifices avci’C tubular. 

Cirri . — These consisted, in the o^c specimen, of merely 
small fragments. The segments of the posterior cirri are 
elongated, not protubei’aut, and support, I believe, five 
pair of non-serrated spines, and an exterior row of very 
minute spines : dorsal spines fine and long. Either the 
second or third cin’i, or probably both, are remarkable for 
having the whole of one side of each segment covered 
with irregular rows of long spines. Moreover, in the upper 
segments of these same cirri, betw(;en each scjiarate dorsal 
tuft, there is placed one or two long bristles. The first 
cirrus appears to have had very broad segments, and these 
arc singular from the spines in the dorsal rows, being ex- 
tremely long. *In some of the cin-i, several of the basal 
segments are soldered together. 

Caudal Appendages, lost. 

From the state of the s|)ecimen, it was quite impossible 
to ascertain whether the individual here described was an 
hermaphrodite or female ; from the analogy of its nearest 
congener, 8. ornatum, the latter is the njost probable ; but 
the genus Ibla shows how the sexes may differ in the 
most closely-allied forms. 

Affinities . — ^From the hollows on the under sides of the “ 
scuta, for the lodgment of the males f from ^he umbones 
of the scuta and of the carina being situated on the apices 
. 17 
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of these valves ; and from all the characters of the mouth, 
S. mtiluni is much more closely allied to B. ornatmn than 
to any other species. 

MALE, OR COMPLEMENTAL MALE. 

In the concavity or hollow above the depression for the 
adductor muscle (PI. VI, tig. Za), I found males, but in 
so extremely decayed a condition, that they could hardly 
be examined. On one side, however, I distinctly saw the 
larval prehensile antennai, with pointed, hoof-like discs ; 
and part of the thorax, with its small limbs and long 
spines, as in S. vvlgare. or S. ornafunt. I also saw clearly 
the eye. The four calcified beads or rudimentary valves, 
I believe, were present ; but in removing the specimen, 
the whole fell to pieces and was lost. The outer integu- 
ment was covered with rather thick, veiy minute bristles, 
each about Tu,B(»th of an inch in length, and therefore only 
half the length of those on the completncntal males of 
S. vvilgare. The cavities for the males are not formed, 
as in S. ornatum, by the thickening of the internal surface 
of the valve round a defined space, but by the scutum 
being externally convex and internally concave down the 
middle, hollows being thus produced both for the lodg- 
ment of the males and for the attachment of the adductor 
muscle. These hollows are separated from each other by 
a slight transverse ridge. I do not know at which point 
of the margin of the valve, the orifice of the male is situated, 
but I presume close under the apex. In tins species, as 
in S. omatmn, there can be no question that the scuta of 
the female are specially modified by their own growth for 
the reception of the males.-. It must be added that, as it 
was not possible cto ascertain whetttef the ordinaiy form 
of 8. rutihm was hermaphrodite *6r female, so it must 
remain doubtfql whether the parasites arc males or 
complements mSes; but the former, I think, is most 
probable. 
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[t t SUB-CARINA PRESENTE.] 

4. ScXlPELLUM itOSTRATUM. PL VI, fig. 7. 

S. {H&rm.) valvis 15.- roniro permagno : lalerwm parihus 
quatuor : pari stiperiore pentagono. 

(Henn.) Capitulum with 15 valves : rostrum very large : 
four pair of latcra ; upper latcra pentagonal. 

Mandibles with four teeth ; inaxillae with the inferior 
angle prominent. 

Coniplemental Male, attached between the mouth 
and adductor scutorum muscle; pedunculated ; capitulum 
bearing a pair of elongated scuta and a rudimentary 
Carina ; mouth and cirri prehensile. 

Philippine Archipelago; Island of Bantayan. Attached to kcrny 
coralline : 20 fathoms. Mas. Cuming. 


HERMAPHRODITE. , ; 

Capitvlmi, with the upper part narrow and produced. 

Valves, 15 in number, placed close together, clouded 
pale red, covered with membrane, which is thickly clothed 
with minute points. 

Scuta rather small, oval, with the upper end pointed ; 
rather convex; basal and lateral margins blending into 
each other; the upper produced portion above the umbo 
is small ; there is a deep pit for the adductor muscle, and 
there is a fold on the occludent margin in the usual 
position ; occludent margin not straight. 

Terga large, one third of their own length longer than 
the scuta ; flat, sub-triangular ; the three margins are not 
quite straight ; the oarinm nfargin projects a little above 
the apex of the carina, and the scuhft margin is exrcised 
to flt the upper part of the scuta. 

Carina bowed, internally deeply concave ; upp^ por- 
tion above the umbo, about one fourth of the total length, * 
extend^ing between the teiga for twolthkds t>f their length. 
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up to the slight prominences on their carinal margins : a 
ridge separates, on each side, the parietes from the tectum. 

Jiosfnm (fig. 7 a) nnnsnally large, about two thirds of 
the length of the scuta, and twice as long as the rostral 
pair of latera ; internally concave, externally carinated ; 
outline of the upper portion acutely triangular, of the 
lower portion rounded ; umbo seated at the upper end. 

Latera pentagonal, with the apex rounded. 

Itosfral Latera flat, four-sided, with the basal margin 
the longest, and the baso-carinal angle produced. 

Infra-mediau Jjatera nearly equalling in area the upper 
latera; not descending so low down as the rostral and 
carinal latera ; outline of lower half semi-oval, of upper 
ludf rectangular. 

Carinal Latera flat, four-sided, with the ba.sal margin 
the longest, and slightly protuberant ; baso-rostral angle 
produced ; whole valve larger than the rostral latus, but 
closely resembling it in form. 

Sub-carina minute, not above one third of the size of 
the rostral latera, which are the smallest of the other valves ; 
internally deeply concave; externally solid, pyramidal, 
standing out beyond the surface of the carina, with the 
umbo at the apex. 

The urabones of the four pair of latera are seated a littl4 
above the centre in each valve, on the summit of a rais^ 
triangular portion; this arises from the valve at 
growing .only downwards, an4 when added to 
upper end, the new part forms a ledge at a lower£|^i|! 
round the old part, which had already acquired 
thickness. * . 

Peduncle, short, about half the length of the capitulum ; 
narrow ; thickly clqthed with minute, longitudinally elon- 
gated, spindle-shaped, calcareous scales or beads, which 
project but little. . • 

Length of the, capitulum, rather under ^^ths of an- inch. 

In a Young' Specimen, with its capitulum, together with 
the .peduncle, only jeth of an inch long, the scuta, ter^, 
and Carina are very large in proportion to the valves of the 
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lower whorl. The latter project more, and are externally 
more pointed, as in the genus Pollicipes. The rostrum 
is well developed ; the infra-median latera, in proportion, 
are the least of all the valves. The carina is straight and 
pointed, and not, relatively to the scuta, (luitc so long. 
The serrta are rather broader in proportion to their length, 
which would naturally follow from less having been added 
to their apices, — these valves at first growing only down- 
wards. The membrane covering and connecting the 
valves is furnished with long thin spines. 

Mouth . — Labrum placed far fi’om the adductor scuto- 
rurn muscle, with the upj)er part exceedingly prominent ; 
apparently there are no teeth on the crest. Palpi blunt. 

Mandibles, narrow, with four teeth, of wdiich the second 
is not smaller than the others ; inferior angle sharp and 
produced, barely pectinated. 

Maxillae . — Under the two or throe great upper spines, 
there is a tuft of fine bristles ; the inferior part of the 
edge is step-like, and much upraised. 

Outer Maxillae, with the inner edge deeply notched, 
and the bristles arranged in two quite distinct tufts ; the 
bristles on the outer surface arc long. Olfactory orifices, 
■ Jhin, tubular, and projecting. 

CiVn’.-^The first pair is placed far from the second ; 
th&' three posterior pair are long and straight, with, their 
Si^^'ents much elongated, not protuberant, bearing four 
O^v^e pair of* long spindi, with little intermediate tufts 
. j^^inute spines, and with the minutest spines on 
upper edges. Dorsal tufts with one spine ex- 
tlfeihely long, equalling a segment and a half in length ; 
the others very short. Spines all serrated. First cirrus 
not very short ; rami nearly e^ual, with the four terminal 
segments of both tapering ; ml the basal segments much 
thicker, and thickly covered with bristles. Second cirrus 
(as well aS the third in a less degree), with the anterior 
ramus thicker than the posterior ramus, and with all thq 
lower segments in both rami thickly plothgd with three or 
folir longitudinal rows of spines. 
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Caudal Appendages, spinose, uni-Rrticulate ; but the 
specimen was injured, and I could not exactly make out 
their shape : I believe it was oval, and thickly fringed with 
fine spines. 

Penis, very small, almost rudimentary, narrow, and 
hairy, scarcely exceeding in length the pedicel of the sixth 
cimis. 


COMPLEMENTAL MALE. PI. VI, fig. 5. 

Before describing the parasite of the present species, 
which departs entirely from the character of the males of 
the three preceding species, it is proper to state that I 
consider it to be a Compiemental Male simply from 
analogy, as will hereafter be more fully shown at the end 
of the genus. Had a specimen of the parasite been 
brought to me without any information, I should have 
concluded that it was an immature individual of a new 
genus of pedunculated Cirripedes, remarkable from the 
rudimentary condition of the valves, and exhibiting, in 
one important character, namely, in the form of the 
larval prehensUe antenn®, an alliance to Scalpellum. 
Had I been then told that three individuals in a group, 
had been found attached to S. rQstrqtum,^T\oi outside 
the valves, but to the integument, in a central line, 
between- the liabrinn and the adductor scutorum muscle, 
in such a position that .when" the Scalpellum closed its 
valvesi these'parasitea were enclosed within the eapitulum, 
my surome would have been gfeat ;*for it is very im- 
probable ' that . this singular and unparalleled position 
was accidental ' in this tine grdup oii specimens, inas- 
much as there seeins to be^a relation between the naked 
condition of the c^pltuhimi of the parasite, and the pro- 
tection aforded to it by the, eapitulum of the Scalpellum. 
It further becomes . appt^nt on refiection, that these 
minute parasitesj though haviitg the appearance of im- 
inaturity, . can, iM)t increase in size,.or but little, for if they 
did grow, and acquired an ordinary size, they would 
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either be killed by the pressure of the scuta of the 
Scalpellum, or they would destroy the latter, and in doing 
so sogn lose their own support, and thus necessarily perish! 

The unc full-grown specimen of S. rostratum, in Mr. 
Cuming’s collection, was in a good state of preservation, 
but dry. The three parasites were attached, as stated, 
close under the labrum, between it and the adductor 
muscle.- They arO constructed like ordinary Cirripedia, 
and have a mouth, thorax and cirri, enclosed in a capitu- 
lum, supported on a peduncle of moderate length and 
narrow. The entire length of the capitulum and peduncle, 
as far as could be ascertained in the shrivelled condition 
of the specimens, was jailoths, and the greatest width of the 
capitulum r^ths of an inch. Both capitulum and pe- 
duncle are hirsute with spines, nearly TC^th of an inch in 
length, mingled with shorter hairs in little rows of three 
and four together. The figure (5) in PI. VI is merely 
a restoration, as accurate ^ could be made .from the 
much shrivelled specimens.* Ttere are only three valves, 
— namely, an oval carina («), seated rather high up on the 
capitulum, in a rudimentary condition and only TC’g,.th of 
an inch in length, and a pair of scuta j these latter consist 
of a narrow, slightly curved plate, j^iths in length, 
broadest at the lower end, where the breadth is Vi^sths 
of an inch. The, prehensile antehnae, af the end of tlie 
peduncle, have pointed hoof-like' discs ; I •was jiot able to 
make out the, other parts. It deserves notice, that in 
the young specimen of the ordinary fmrm of S. rostratum, 
,^th of an inch inr length, and therefbre only thrice as 
long as the parasite, all the valves were perfect, and 
seemed to have followed the ordintu’ylawdf develcpment. 

MouU. — The largely bidlate labrum is pkcsd far from 
the adductor, ifi the same mamier as in the hermaphrodite. 
The mandiblea hS'Ve three large shatp teeth, with the 
inferior point Very sh^rp^and smalji, so - that tWe is one. 
less tooth lhau in (he heimaphrodite. The maxillm hjave 
two or three large upper spines, the Others beihg^^ry 
thin ; 1 believe the lowOr part is uphiised wd j|tep-Uke, 
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as in the hermaphrodite. The outer maxilla; arc bilobed 
in front, with, a few short bristles on the outer side near 
the bottom. I was not able, from the dried state qf the 
specimens, to discover whether the olfactory orifices were 
tubular. Altogether it wjjs apparent, from this imperfect 
examination, that there was a close similarity between 
the mouth of the parasite and of the hermaphrodite. 

The Thorax is unusually elongated. 

Cirri . — The first pair is very short, and is distant 
from the second. All have the appearance of immaturity, 
with their jjediccls very long in proportion to their rami ; 
the latter are slightly unequal in length, even in the 
si.xth pair. There appeared to be six segments in the rami 
of the sixth pair, each segment bearing two or three pair 
of long spines. 

Caudal Appendages, with two or three little spines on 
their summits. 

Penis, short, blunt, thick at the apex, with one or two 
spines on it. I did not see any ovaria, but this could 
hardly have been expected in specimens in a dried con- 
dition, without they had happened to have been in a 
gorged condition. Certainly there were no ova. 

In the general summary at the end of the genus, I 
shall give my reasons for believing this parasite to be the 
Complemental Male of the Scalpellum rostratum. 


5. Scalpellum Peronii. PI. VI, fig. 6. 

‘ - ’ 

Smilium Peronu. J, EJiGray, Ann^s of Plulosoph., new scries, 
tom. X, 1825. 

— SpicilcgiaZoologica,tab.iii,fig.lO, 

i830. 

Anattfa obliqua. Qu<^ fit Gaimurd, Voyage de 1* Astrolabe, 
; PI. xciii, fig. 16, 1823 — 1834 j. 

PoLUCiPES OBLiQUA. Laftiarck, An, sans Vertebres (2d edition). 

S, {limn) valvi8\^ \ laterum paribm tHhus; pari mpe- 
riore multum elbnyatty^ pedunculi sqnamis calcareis ntdlis. 
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(Henii.) Capitulum with 13 valves: three pair of latera ; 
upper latera much elongated : peduncle without calcareous 
scalcg. 

Mamlihlcs with '10 or 11 unequal teeth: maxillae with 
the edge nearly straight, bearing numerous spines. 

CoMCLKMENTAL Mai.e, attached externally, between the 
scuta and below the adductor muscle; pedunculated; ca- 
pitulum formed of six valves, with the carina descending 
for beneath the basal angle of the terga ; mouth and cini 
prehensile. 

Swan llivcr, Australia, attached to a coralline; Afus. Ciimiiig. Port 
Western, Bass’s Straits, as stated in the Voyage of the Astrolabe. Mus. Brit. 


IlEllMAPHUODTTE. 

Capituhm formed of 13 valves; namely, two scuta, 
two terga, a carina and sub-carina, a rostrum, a pair of 
upper latera, and two pair of lower latera ; these latter 
valves, with the sub-cariua and the rostrum, make a 
whorl of six pieces. The upper part of the capiUdum is, 
as usual, ju'oduccd. The upper valves are separated (in 
specimens which have not been dried) by rather wide 
interspaces of membrane; they are covered (excepting, 
generally, theii’ umbones,) by membrane, which in the 
intei-spaces is clothed with fine spines. The spines, or 
the marks where they were once articulated, are visible 
over nearly thq entire surface of the membrane eovering 
the valves. The spines are particularly numerous round 
the orifice of the saol?. The yhole capitulum, (in a dried 
condition), is coloured dull pfirplish-red, which is only in 
part due to the underlying corium, for the valves them- 
selves are pale red. After having been long kept in spirits, 
the w'hole capitulum bccomes'colourless. . The valves are 
smooth, faintly marked by lines of growth. The umbones 
of the lower valves project outwards, giving a denticu- 
lated appearance to the base of the capitulum. 

Scuta, slightly convex, oblong, breadth about two ’ 
thirds of the length, almost qurfdrilaleia^ with the 



266 


SCALPELLUM PERONII, 


upper portion produced into a flat projection ; this' pro- 
jection is almost spear-shaped, being constricted a little 
on each side below the apex. There is a deep pit 
for the adductor muscle, l^ie umbo ‘is near the apex, 
the part above not being above one fifth of the whole 
length of the valve. As in S. vid^are, the growth is at 
first downwards, and subsequently a little upwards and 
downwards, thus producing the upper, small, spear-like 
projection, which lies at a lower level than the umbo. 
There is a fold on the oedudent margin. 

Terga, large, flat, triangular ; carinal margin slightly 
hollowed out ; occludent margin slightly arched, with a 
small portion protuberant to a variable amount. The 
apex is slightly curved towards the carina. 

Canna, long, internally deeply concave, angularly bent, 
the lower portion slightly longer and wider than the upper 
part ; the two halves meet each other at about an angle 
of 135°; the upper half is parallel to the longer axis of 
the terga, between which it extends for three fourths of 
their length. The external stuface is rounded, except near 
the umbo, where the edge is carinated ; growth almost 
equally upwards and downwards ; the parietes and tectum 
are not separated by ridges. 

The Sub-enrina lies close under the carina, and is placed 
almost transversely to the longer axis of the capitulum ; 
external smface arched and smooth, the whole having the 
shape of half of a cone, with the apex little curved 
outwards ; seen internally, it may be said to be formed 
of two triangular wings plaped at right angles to each 
other; basal m^gin straight; in size equalling the 
cariual latera. 

nostrum, lying almost transversely to the longer axis 
of the capitulum, under tht; basal margins of the scuta ; 
in shape (fig. 6 a) blosely resembling the sub-carina, but 
about one tUrd larger than it ; larger also than either the 
rostral or carinal latera ; seen externally, appears like* a half 
cone ; seen internally, is formed of two triangular wings 
(with curved edges)) placed at right-angles to each other. 
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Upper Latera, intemally flat, oblong, twice as long as 
broad ; upper end square, truncated ; upper half rather 
wider .than the lower half; fully twice as large as either 
of the lower latera. The basal points extend below the 
basal margins of the scuta. The umbo is placed a little 
above the centre. 

Rostral Latera, minute, scarcely exceeding one third 
of the size of the carinal latera, and very much less than 
the rostrum; they are placed transversely under the basal 
point of the upper latus, or rather between it and the 
baso-lateral angle of the scutum ; basal margin, as seen 
internally, straight ; upper margin arched ; rostral angle 
produced; internally flat ; the whole valve is very thick 
and solid, so that the umbo which lies at the rostral end, 
projects rectangularly outwards. 

Carinal Latera, oblong, nearly quadrilateral, with the 
upper angle produced; placed obliquely, parallel to the 
lower half of the upper latera ; umbo slightly prominent, 
seated near the apex, with three rounded ^ridges proceed- 
ing from it ; internal surface very slightly concave. 

Peduncle and Attachment. — ^The peduncle is short, not 
equalling the capituluni in length. The whole surface is 
most thickly clothed with minute spines, which are 
not visible when the specimen is diy ; I think it pro- 
bable that they may sometimes all drop off before a new 
period of exuviation. The peduncle does not (at least 
in the specimens which I have examined, which were 
grouped in a bunch) taper at the lower end to a point ; 
and after careful examination> 1 feel sure that the cement 
does not debouch from several successiveljr formed orifices, 
as in 8. vulpare and as in some Polheipes, but only' 
from the two original orifices in the prehensile antennae 
of the larva. In these latter Organs, the sucking disc is 
hoof-like and pointed, and is narrower than the basal 
segment. The ultimate segment has on its inner side 
(supposing this segment stretched straight forwards,) a 
notch or step bearing at least three spines. The pro- 
portions of the different parts differ 'slightly from those 
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in S. vulffare ; but, as I shall hereafter have to give all 
the measurements, I do not think them worth repeating 
here. In the one large group of specimens examiped by 
me, in Mr. Cuming’s possession, all were attaclred sym- 
ineti’ically td the coralline, as in the case of 8. vvlffcirc, 
cajjitulum upwards, and their carinas outwards. 

Lenfflh of capitulum about three (piartcrs of an inch ; 
width about half an inch ; entire length, with peduncle, a 
little more than one inch. 

The Mouth is placed far from the adductor muscle. 

Labrum, with its basal margin much produced ; upper 
part highly bullatc, forming a rounded projection equalling 
the longitudinal axis of the rest of the mouth; crest 
without any teeth. 

Palpi, triangular, with the two margins, thickly clothed 
with bristles ; on each side of the mouth, near where 
the palpi are united to the mandibles, there is a slight, 
orbicular, shield-like swelling. 

The Mandibles, (PI. X, fig. 3) have nine or ten very 
unequal teeth, with the inferior angle rather broad and 
pectinated ; of these, there are four main teeth, of which 
the second is always the smallest, and between the four, 
one or tw'o small teeth ara interpolated ; so that the total 
number is either nine or ten, and often varies on the two 
sides of the same individual, as likewise does the shape 
of the inferior angle. 

Maxillce, with the edge jiearly half as long as that of 
the mandibles, supjwrting from seventeen to twenty pairs 
of spines ; the upper pair is only slightly larger than 
the others ; a part near the inferior angle projects slightly 
beyond the rest of the nearly straight edge. The 
apodeme, at its base or point of origin, is unusually 
broad and flat. 

Outer Maxillee*'^atge and triangular. The inner margin 
is slightly concave, and continuously covered with short 
spines. The outer margin is bilobed, as in 8. vulgare, 
with the basal part supporting a great tuft of long bristles, 
of which the‘ grcatdr number turn ontwards, and almost 
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cover the olfactory orifices. The latter are slightly pro- 
minent, placed some way apart from each other, with 
the above-mentioned tufts of bristles between them. All 
the spines of the ‘trophi are in some degree doubly 
serrated. 

Cirri . — The first pair is seated rather far from the 
second pair, and the prosoma being little developed, the 
shape of the body nearly resembles that of 8. vulyare. 
The posterior cirri arc elongated, very little curled, with 
the segments much flattened, not at all protuberant, 
bearing from five to seven pair of long serrated spines, 
with a few small spines in an exterior row ; between each 
pair there is a very minute tuft of small bristles; the 
upper lateral rim of each segment is toothed with small 
spines ; spines of the dorsal tufts, long, serrated. First 
pair, elongated, having numerous segments, namely, 
seventeen, whilst the sixth pair in the same individiial 
had only twenty-one segments ; rami nearly equal ; seg- 
ments short, nearly cylindrical, thickly clothed with long 
sciTated spines. The second and Mw'e/'pair arc nearly 
equal in length; they have their anterior rami slightly 
thicker than their posterior rami, both being much more 
thickly clothed with spines, than are the three posterior 
pair of cirri. Pedicels, rather short, with their inner 
edges not forming a projection, as in 8. vidpare. 

Caudal Appendages (PI. X, fig. 20), uni-articulate, flat, 
rounded at their»ends and moderately long ; clothed most 
thickly, like brushes, with very fine bristles, which latter 
are serrated, and are longer than the appendages them- 
selves. 

Penis, of small size, narrow, pointed, and thickly 
clothed with delicate hairs ; in length equalling only one 
fourth of the sixth cirrus. 

Ovigerom Frtma, small, semicircular; entire edge 
thickly covered with glands. Ovarian tubes, within the 
peduncle, fully developed as usual. 

Affinities , — This species difiers from all the others in 
the absence of calcareous scales on the peduncle ; but it 
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has no other character which at all justifies its generic 
separation. In the shape of the scuta and cariiia it 
conies nearest to S. vulgare. Taking all the charactci’s 
together, it is scarcely possible to say to which of the 
other species it is most closely allied, having close affini- 
ties with all. In the entire structure, however, of the 
Complemental Male, iniinediately to be described, this 
species certainly cpmes nearer to S. villosum than to any 
other species. I may add, that in S. villosum the lateru 
are almost rudimentary, and therefore tend to disappear, 
whereas in 8. Peronii it is fhe calcareous scales on the 
peduncle which have actually disappeared. 

COMPLEMENTAL MALE. PI. VI, fig. 3. 

I examined, owing to the great kindness of Mr. Cuming, 
six dry specimens of the hermaphrodite 8. Peronii, from 
Swan River, and one in spirits from another locality, in 
the British Museum. Out of these seven specimens, only 
three appeared to have had parasites attached to them, and 
these I infer, from reasons to be more fully given at the 
end of the genus, are Complemental Males. One of the 
three specimens, however, had two males close together. 
These parasites were firmly cemented to the integument of 
the hermaphrodite, in a fold, in a central line between the 
scuta, a little below (the animal being in the position in 
which it is figured) the adductor scutoram muscle, and 
therefore some way below the umbones of these valves. 
When the scuta are closed, the parasites, from their small 
size, are enclosed and protected. In every detail of struc- 
ture, they are obviously pedunculated Cirripedia. . 

The CapiMum (PI. VI, fig. 3) has six valves ; namely, a 
pair of scuta and gf terga, a carina, and a rostrum, all united 
by finely-villose membrane, furnished near the orifice with 
some much longer and thicker spines. The capitulum is 
truncated in a remarkable manner, the orifice not being, 
as in the jifsrmaphrodite, in the same line with the 
peduncle, but almost transverse to it, and therefore almost 
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parallel to the surface of attachment. The largest speci- 
men measured transversely, through the scuta and tcrga, 
was T*»lhs of an ingh in breadth ; another was only liJlinths 
to Tti^ths : this latter specimen, measured longitudinally, 
from the base of the carina to the tips of the terga, was 
TO^ths of an inch. A scutum of the li^rgcst specimen 
was Tfiwths in length. The scuta and terga are broadly 
oval, with the primordial valves very plain at their upper 
ends. I may here mention, that in a centra line between 
the scuta, I observed the appaxently single, minute, black 
eye, as in ordinary Cirripedia. 

The Carina is straight, triangular, and internally slightly 
concave ; its basal margin descends far below the basal 
points of the terga. 

The Rostrum is shorter, and internally more concave 
than the carina : I believe it projects more abruptly out- 
wards than is represented in the figure. 

Hho Peduncle commences some little way below the scuta: 
it is narrow and very short : it is finely villose : it is 
lined by delicate transverse striaelcss muscles, within which 
there are the usual stronger, longitudinal muscles. The 
base is flat and truncated. I examined, and carcfully 
compared, the prehensile antennaj with those of the 
hermaphrodite, and found every part and every measure- 
ment the same. The full importance of this identity will 
hereafter be more fully insisted on. The antennae are 
represented of their proper proportional size in fig. 3. 

Mouth . — ^The labrum, as in the hermaphrodite, is highly 
buUate, and far removed from the adductor scutorum 
muscle. The Palpi are small and triangular, with their 
blunt npices clothed with a very few scattered bristles. 

Mandibles, with only three j;eeth, and the lower angle 
minute, slightly pectinated; the first tooth is distant 
from the second, and larger than it. Width of the whole 
organ, *0021 of an inch. 

MaxilUe, bearing onlya few spines, furnished with a long 
apodeme; beneath the upper large pair there is a itotch, 
under which there are two spines of considerable size and 
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a small tuft of fine bristles; width ’OOl of an inch, and 
therefore only ^th of the size of the same orgiin in the 
hermaphrodite: the relative sizes of the rnaxilk; and 
mandibles are the same in the male and hermaphrodite. 

Outer Maxilla blunt, triangular, with a few thinly- 
scattered bristles on the inner face ; those on the out- 
side being longer. 

Cirri . — The First pair is far removed from the second ; 
the rami are very short, barely exceeding the pedicel 
in length ; they are formed of only four segments, each 
bearing a pair of spines ; but on the end of the terminal 
segment, there are three spines, of which the central 
one is very long. Second pair also short. In the sixth 
pair there are five or six elongated segments, each bearing 
three pair of long spines ; dorsal tufts large. The cirri 
arc furnished with transversely-striated muscles. 

The Caudal Ap2^e adages exist as two very minute plates, 
with a few bristles at their apices. 

The l^ems is not acuminated, with four bristles at the 
end ; it is short, equalling only the lower segment of the 
pedicel of the sixth cirrus. In the one specimen pre- 
served in spirits, I unfoi'tunately omitted to search for the 
vesiculae seminalcs ; I cannot doubt that such existed, but 
it would have been important to have ascertained whether 
they contained spermatozoa. I made out, most distinctly, 
that there was no trace of ovarian tubes within the pedun- 
cle ; and my assertion may be believed whe’n I state, that I 
traced the two much finer and more transparent cement- 
ducts, from the prehensile antennm up to the body of the 
animal : in Lepas I have repeatedly detected, with ease, 
the ovarian tubes within the peduncle, before the calcifi- 
cation of the valves had even commenced, and therefore 
at a much earlier period of growth than in these parasites. 
Consequently I am prepared to affirm, that these parasites 
are not females,’ but that, as far as can be judged from 
external organs, they are exclusively males. 

Concluding Meniarks . — In comparing the capitulum of 
the hermaphrodite with that of the complemental male 
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(PI. VI, figs. 6 and 3), we must be struck with the dific- 
rences in their slmpe, in the number, relative sizes, and 
forms of the several valves. It should, however, be borne 
in rnintl, that the^cuta and carina in the hermaphrodite 
at first grow exclusively downwards ; so that if we remove 
the upper portions subsequently added, the diSerence in 
shape in these valves is not so great as it at first appears. 
The rostrum in tlie male is of much larger relative sizci ; 
whilst of tlie upper latera there is not a trace, although 
in the hermaphrodite these valves are lai’ger than tlie 
rostrum. The terga, compared with those of the herma- 
phrodite, (lifter more csscnitially than do the other valves ; 
and the manner in which the primordial valves project, 
shows that from the first commencement of calcification, 
the lines of growth have followed an unusual course. The 
great breadth and shortness of the terga is evidently re- 
lated to the shortening of the whole capitulum, ami the 
transverse position of the orific(5 ; and this shortening of 
the capitulum, no doubt, is rendered nec^cssary for its 
reception and protection within the shallow furrow be- 
tween the scuta of the hermaphrodite. Finally, if we 
compare the internal parts of the hermaphrodite and 
male, the difterciujes are considerable, tliough partly 
to be accounted for by the youth of the latter : the form 
and position of the labrum, and the distance between the 
first and second pair of cirri, is the same in both ; but 
the mandibles ^ml maxilhx^ differ considc^rably. 

To put the case as I have before done, if a specimen 
of one of these parasites had been brought to me to class 
without any information of its habits, — the downward 
direction of growth in all the valves, the presence of a 
rostrum, the villose outer integument, all the details of 
the prehensile antennm, the form of the animaFs body, 
and the position of the labrum, woukHiave convinced me 
that, though a quite new genus, it ought to have stood 
close to Scalpellum, and nearer to it than to Ibla. 


18 
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6. SCALPELI.UM riLr,OSUM. PI. VI, fig. 8. 


PotLicii’Es viLiflsus on Plate (tomentosus in text). Udcn. 

Encyclop. Itrit., Su])pl., vol. iii, liS2 l', 
PI. Ivii. 

— viLiiOfiVS.* O.B.Sowcrhy. Genera of Shells, PoJlicijics, 
llg. 3, 182C. 

Calantica lloMll. J. E. Gray. Annals of Phil., vol. x, p. 100, 
1825. 

S. {Ilerm.) valvis 14 .- nub-rostro prasen/e : carind pane 
recta; laterim paribits tribus ; pari superiore trianffulo. 

(Hcrm.) Capituhim with 14 valves : sub-rostrum 
present : carina nearly straight : three pair of latera ; 
upper latera triangular. 

Mandibles with four teeth, of which the second is the 
smallest : maxillae with a projection near the inferior 
angle : no caudal appendage. 

CoMPLEMENTAii MALE, attached externally between the 
scuta, below the adductor muscle ; pedunculated ; capitu- 
Iun\ formed of six valves, with the carina not descending 
much below the basal angles of the terga : mouth and cin’i 
prehensile. 

.Eastern Scasf (?) attached to sliclls and rocks. Mus. Brit. ; College of 
Surgeons; Cuming. 


HERMAPHRODITE. 

Capituhm with fourteen valves, consisting of a pair of 
scuta and of terga, a carina, (which five valves are much 

* As Mr. Sowerbj lias adopted the name villosns, I have followed him ; 
though as (ommtosus is used through some mistake by Leach in the text’ 
both names have equal claims as far as priority is concerned. 

In Lamarck, ‘Animau^ Sails. Vert.,* the A villosus of Sowerby is made 
synonymous with Amtifa villom of Brugierc, which is certainly incorrect, 
although the A. villosa of this latter author is not positively known. 

f No habitat is attached to any of these specimens; but Mr. Sowerby 
informs me that he has seen specimens attached to the Modiola alhicostata of 
Lamarck, which sheHis said by the latter author to be found in the seas of 
India, Timor, and New Holland. 
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larger than the others,) a rostrum, siib-rostriim, sub- 
cariiia, and three pair of small latera. All the valves are 
covered by membi’aric, as arc the calcareous scales on the 
peduncle; and this membrane everywhere is densely 
clothed with spines. 'I'he upper valves are not very 
thick ; they stand rather close together. 'I’hc eight valves 
of the lower wdiorl are more solid, and arc placed far 
apart; they arc small, tending to become rudimentary. 
None of the valves are added to at their upper ends, in 
which respect this species differs remarkably from the 
others of the geiius, and approaches in character to 
Pollicipes. 

Scuta, with a deep hollow for the adductor muscle, 
triangular, with the basal margin elongated, and pro- 
tuberant. 

Tcrya, large, flat, triangular, basal point blunt, with 
the carinal margin slightly hollowed out, and the sciital 
margin protuberant. Apex solid. 

Carina, rather longer than the terga, straight, gradually 
widening from the upper to the basal end, dee})ly concave. 
In young specimens the upper part is slightly bowed 
inwards. Apex solid. 

Sub-carina, with the inner surface crescent-shaped ; 
the umbo points transvci’sely outwards ; in width it 
exceeds the largest of the latera. 

nostrum, triangular, internally (fig. 8a) concave; basal 
margin slightly hollowed out, and deeply notched ; rather 
less in width 'than the carina; short, with the umbo 
pointing upwards and outwards. In young specimens 
the apex curves a little inwards. 

Sub-rostrum, with the inner surface transversely elon- 
gated (fig. 8 b), slightly crescent-shaped, about two thirds 
as wide as the rostrum. The apex points transvei’sely 
outwards. • 

Latera, three pair ; the middle pair apparently corre- 
sponds with the upper latera of the other species of the 
genus. The two other pair of latera, together with the 
rostrum and sub-carina, form a whorl. I'he sub-rostrum 
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lies by itself, a little beneath this whorl. The latera are 
smaller than the rostrum or the sub-carina. They arc 
placed far distant from erich other ; their inner surfaces 
are triangular ; their umbones point upwards ; the rostral 
pair is smaller tlian the other two pair, which are of 
equal size. The exact position of the rostral latus dift’ered 
on the two sides of the specimen examined ; apparently 
its normal position is at the baso-lateral angle of the scuta. 

Peduncle, wide at the summit, longer than the eapi- 
tulum ; calcified seales small, not arranged very regularly ; 
flattened, sj)iiidle-shaped, rather far separated from each 
other; imbedded in membrane, so that even their summits 
arc rarely uncovered. The surface of the membrane is 
thickly clothed with spines, which are strong, thick, 
yellow, pointed, and furnished with large tubuli running 
to tlie underlying corium. These spines arc arranged in 
groups of from three or four, to five or six. Besides these 
larger spines, the whole surface is villose with very 
minute colourless spines, not above ^^th of the length of 
the larger ones. The surface of attachment is broad. 
This species, not being symmetrically attached to a coral- 
line, the peduncle does not curve, as in most of the other 
species, towards the rostrum. 

The capitulum is above half an inch in length. 

Mouth . — The labrum is much produced downwards, 
but yet the mouth is not vciy far distant from the adduc- 
tor muscle : the upper part is bullate, forming a small 
overhanging point, and in longitudinal diameter equals 
the rest of the mouth. Palpi blunt. 

Mandibles xvith four teeth, strong, short, thick, the 
second tooth much smaller than the others ; inferior angle 
broad, pectinated. 

Maxillce with a long, rather sinuous edge, which, near 
the inferior angle, has a narrow projecting point, bearing 
rather finer spines; there is, also, apparently, a very 
minute tuft of small spines close under the two large 
upper spines : there are, altogether, about twenty pair of 
spines, without' counting the smaller ones. 
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Outer Maxilla, with the inner edge slightly concave, 
continuously covered with bristles ; exteriorly, with a 
proniineucc covered with longer bristles. Olfactory orifices 
prouiiiient, protected by a slight punctured swelling be- 
tween the bases of the first pair of cirri. 

Cirri . — Prosoma moderately developed; first pair of 
cirri rather far removed from the second pair. The seg- 
ments of the three posterior pair are not elongated, short, 
slightly protuberant in front, bearing four or five pairs of 
strong spines ; a little below each pair, there is an inter- 
mediate tuft of very fine straight bristles, of which the 
upper tuft is the largest ; on the lateral upper rims there 
arc some short, strong spines ; dorsal tufts rather small 
and thick ; spines all moi'c or less serrated, especially on 
the broad basal segments of the, three anterior cim. 
Pedicels of the ciiri not particularly protuberant in front. 
Pirst cirrus with rami, slightly unequal in length; not 
short ; basal segments much thicker and more pi’otuberant 
than the upper segments. Second cirrus ; anterior ramus 
with six or seven basal segments highly protuberant, and 
crowded with spines ; posterior ramus with about six seg- 
ments, similarly characterised. Third cirrus with the 
anterior ramus having six, and the posterior ramus five 
segments, also similarly characterised. 

Caudal Appendages absent, there being only a slight 
swelling on each side of the anus. 

The mophagtis runs parallel to the labrum, and enters 
obliqrjcly the summit of the stomach, which is destitute 
of caeca : the biliary envelope is longiriidinally plicated. 

There are no Filamentarg Appendages. 

Testes large, branched like a stag’s horns, attached in 
a sheet to the ventral surface o^ the stomach : the vcsiculae 
seminales enter the prosoma, and have their reflexed ends 
not very blunt. The Penis is rather narrow, with the 
terminjil half plainly ringed, and bearing tufts of fine 
bristles arranged in circles, one tuft below the other ; on 
the basal half there are only a few scattered minute 
bristles. 
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Ajfmities. — In the downward growth of all the valves, 
in the presence of a sub-rostrum, in the shape of the 
scuta, Carina, and more especially of the triangular Intera, 
in the form of the peduncle, with its irregularly-scattered 
calcified scales, in the shape of the animal’s body, in the 
structure both of the mandibles and maxillae, in the 
arrangement of the spines, both on the anterior and pos- 
terior cirri, Scalpellmi villosum most closely resembles, or 
rather is identical with, Pollicipes. Had it not been for 
the fewness of the valves forming thccapitulum, and from 
the pi'csoncc of Complemcntal Males, T should have placed 
this species alongside of Pollicipes spinosus and serins. 
In not having caudal appendages, S. villosum differs from 
all the species of Scalpcllum and Pollicipes ; but this 
organ is variable to an unusual degree in Pollicipes. 

CO.MPIiEMKNTAI- MALE. PI. \^I, fig. 4. 

From the kindness of Professor Owen, IMr. Gray, and 
Mr. Cuming, I have been enabled to examine six speci- 
mens of this species ; and on two of them 1 found Comple- 
raental males. They wcix; attached in the same position 
as in S. Peronii ; namely, beneath the adductor muscle, 
in the fold between the scuta, so as to be ju’otected by 
the latter wlien closed. This parasite is six-valved, and has 
a close general resemblance with that of S. Peronii, but 
differs in very many points of detail. It is represented 
of the natural size at a fig. 4. The capitulum is Twriths 
of an inch, measured across the scuta and terga; and 
the same measured from the base of the carina to the top 
of the capitulum ; hence it is broader, by a quarter of the 
above jneasurement, and considerfibly higher than the 
male of S. Peronii. Prom the capitulum being higher, 
that is, not so much truncated, the orifice is placed more 
obliquely. The membrane connecting the valves is 
finely villose, and is besides fmrnishcd with spines, con- 
spicuously thicker .and longer than those on the male 
B. Peronii. 'i’he scuta and terga are much more elongated. 
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a scutum being here iSoiiths of an inch in length. The 
Carina descends only just below tlie basal points of the 
terga, instead of far below them. Tliii rostrum is a little 
broaaor and more* arched than the cariiia; it is j,%,Xhs in 
length, and therefore more than two tliirds of the length 
of the Carina, the latter being tSiluths of an incli from the 
apex to the basal margin. The primordial valves, with 
the usual hexagonal tissue, are seated on the tips of the 
scuta, terga, and carina, but not on the rostrum ; so that 
these valves follow the same law of development, as in the 
ordinary and hermaphrodite form of Scalpcllum. The 
scuta {r/, fig. 4, greatly enlarged), the terga {/j), and carina 
(c) of the male, resemble the same valves in the herma- 
phrodite, much more closely than do these valves in the 
male and hermaphrodite S. Feronii. 'riie rostrum has not 
its basal margin hollowed out, and is very much larger 
relatively to tlie carina, than in the hermaphrodite. iHie 
large relative size of the rostrum in the complemental juale 
l)otli of this s])ecics and of S. Feronii, is a remarkable 
character, wliich I can in no way account for. 

The peduncle is narrow and short, but in a different 
degree in the two specimens examined. It is naked. The 
prehensile anteiuue were not in a good state of preserva- 
tion : the disc is narrower than the basal segment, and 
only slightly pointed, in which important respect it differs 
I’rom the same part in the foregoing species ; at its distal 
end, rather on^ the inner side, there are two or three 
spines, apparently in place of the excessively minute hairs, 
which are found at the same spot in some or in all the 
other species of Scalpelluui, and in Ibla : similar strong 
spines occur in Pollicipes. Unfortunately, for the sake of 
comparison, 1 was not able to find the jjrehensile aiitennm 
in the hermaphrodite S. villosnm. 

Mouth , — Labrum bullate, with texith on the crest. 
Falpi blunt, spinosc. 

Mandibles, with three teeth; inferior point rather 
strongly pectinated. 

Mnxillw, with a considerable notch nindcn-^he upper pair 
of large spines ; inferior part of the edge not ])romiuent. 
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Older MamllcOy with the spines on the inner edge 
arranged into two groups. Olfactory orifices tubular and 
prominent, with some long bristles near their bases. In 
the mandibles having only three teeth, in the maxillae 
being notched and in the lower part not being prominent, 
and, lastly, in the bristles on the inner face of the outer 
maxillae being arranged in two groups, these several 
organs differ from those in the hermaphrodite. 

Cirri . — First pair short, with only three or four seg- 
ments in each ramus : second cirrus, with the basal 
segments not very thickly clothed with spines : sixth 
cirrus with seven segments, not protuberant in front, 
each bearing four pairs of spines, without intermediate 
tufts. 

Caudal J]jj)endarjcs, none. 'Hiis is an interesting fact, 
considering that these organs are likewise absent in the 
hermaphrodite S. vUIosuw , — an absence highly remarkable, 
and confined to the genus Conchoderma and the one 
species of Anelasma. 

Peuis thick, not ta])cring, rather exceeding in length 
the pedicel of the sixth cirrus, square at the end, and 
furnished with some spines. In one specimen, I believe 
I distinguished the vesicuke seminales : if so, they con- 
tained only pulpy matter, and not speriiuitozoa. There 
were no ovarian tubes within the peduncle, which was 
lined by the usual muscles ; I traced the two delicate 
cement- ducts, running from within the antennae close up 
to the animars body. Hence *in this case, as in that 
of S. Peronii, I dare positively affirm that ovarian tubes 
do not occur; for it is out of the question that I could have 
traced the cement-ducts, and, at the same time, overlooked 
the far larger and more conspicuous ovarian tubes, into 
which, moreover, the ducts, had they existed, would have 
run. Consequently, these parasites are not females; 
but judging from the probosciformed penis, and from 
the presence, as. I believe, of vesicidae seminales, they are 
males. 

The compleniental males of the present species, and of 
S. Peronii^ so closely resemble each other, that what I 
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have •stated regarding the affinities of the latter, are here 
quite applicable. It is singular how much more alike 
the parts of the mouth and tlie cirri of these two com- 
plemenial males aipe, tlian the corresponding parts in the 
two hermaphrodites : this no doubt is due to the two males 
having been arrested in their development, at a corre- 
sponding early period of growth. Several of the characters, 
by which the hermaphrodite S. villosum so closely ap- 
proaches, and almost blends into the genus Pollicipes, — 
such as the thicker cirri, with the intermediate tufts of 
bristles, the small second tooth of the mandibles, and 
the little brush-like prominence on the maxillae, — are not 
in the least apparent in the complemental male. 

SUMMARY ON THE NATURE AND RELATIONS OP THE MALES 
AND COMPLEMENTAL MALES, IN IBLA AND SCALPELLUM. 

Had the question been, whether the parasites which I 
have now described, were simply the males of the Cirripedes 
to which they are attached, the present summary and dis- 
cussion would j)erhaps have been superfluous ; but it is 
so novel a fact, that there should exist in the animal king- 
dom hermaphrodites, aided in their sexual functions by 
independent and, as I have called them, Complemental 
males, that a brief consideration of the evidence already 
advanced, and of some fresh points, will not be useless. 
These parasitcij are confined to the allied genera Ibla and 
Scnlpellum ; but they do not occur in Pollicipes, — a genus 
still more closely allied to Scalpellurn ; and it deserves 
notice, that their presence is only occasional in those 
species of Scalpellurn which come nearest to Pollicipes. In 
the genera Ibla and Scalpellum, the facts present a singular 
parellelisni; in both we have flie simpler case of a female, 
with one or more males of an abnormaJ structure attached 
to her ; and in both the far more extraordinary case of 
an hermaphrodite, with similarly attached Complemental 
males. In the two species of Ibla, the complemental and 
ordinary males resemble each other, •as closely as do the 
corresponding hermaphrodite and female forms ; so it is 



282 


SEXUAL RELATIONS OF 


with two sets of the species of Scalpellum. But the males 
of Ibla and the males of Scalpellum certainly present no 
special relations to each other, as might have been expected, 
had they been distinct parasites independent of the animals 
to which they arc attached, and considering that they 
are all Cirripcdcs having the same most unusual habits. 
On the contraiy, it is certain that the animals which I 
consider to be the males and complemental males of the 
two species of Ibla, if classed by their own characters, 
would, from the reasons formerly assigned, form a new 
genus, nearer to Ibla than to the parasites of Seal- 
pellura ; so, again, the assumed males of the throe latter 
s])ccies of Scalpellum would form two new genera, both 
of which would be more closely allied to Scalpellum, 
than to the parasites of Ibla. With respect to the 
parasites of the first three species of Scal{)ollum, they arc 
in such an extraordinarily modified and embryonic condi- 
tion, that they can hardly be compared with other Cirri- 
pedcs ; but certainly they do not approach the parasites 
of Ibla, more closely than the parasites of Scalpellum; and 
in the one important character of the antenmu, they arc 
identical both with the parasitic and ordinary forms of Scal- 
pellum. That two sets of parasites having closely similar 
habits, and belonging to the same sub-class, should be 
more closely related in their whole organisation to the 
animals to which they arc respectively attached, than to 
each other, would, if the parasites were really distinct and 
independent creatures, be a most singular phenomenon ; 
but on the view that they differ only sexually from the 
Cirripedcs on which they are parasitic, this relationship is 
obviously what might have been expected. 

The two species of Ibla differ extremely little from each 
other, and so, as above remarked, do the two males. In 
Scalpellum the spebies differ more from each other, and so 
do the males. In this latter genus the species may be 
divided into two groups, the first containing S. vulffare, 
8. ornatuvi and 8. rulilum, characterised by not having a 
sub-carina, by the I'ostrum being small, by the constant 
presence of four pair of latera, and by the peculiar shape 
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of the carinal latera ; the second group is characterised by 
having a sub-carina and a large rostrum, and may be sub- 
divided into two. little groups; viz., S. rostratum having 
four pairs of latera, and S. jPeronii and villosum having 
only three pairs of latera : now the males, if classed by 
themselves, would inevitably be divided in exactly the 
same manner, namely, into two main groups, — the one in- 
cluding the closely similar, sack-formed males of S. vulyare, 
ornatum, and rutilum, the other the pedunculated males of 
rostratum, Peronii, and mllosmi; but this latter group 
would have to be subdivided into two little sub-groups, 
the one containing the threc-valvcd male of S. rosfraitan, 
and the other the six-valved males of 8. Peronii and 8. vil- 
losmn. It should not, however, be overlooked, that the 
two main groups of parasites differ from each other, far 
more than do the two corresponding groups of species to 
which they arc attached ; and, on the other hand, that 
the parasitic males of 8, Peronii and 8. villosum resemble 
each other more closely, than do the two hermaphrodite 
forms ; — but it is very diflicult to weigh the value of the 
differences in the different parts of species. 

Besides these general, there arc some closer relations 
between the parasites and the animals to which they arc 
attached; thus the most conspicuous internal character by 
which llda quadrivalvis is distinguished from I. Ouminffii, 
is the length of the caudal appendages and the greater 
size of the parts of the mouth ; in the parasites, we have 
exactly corresponding differences. Out of the six species 
of Scalpellum in their ordinary state, 8. ornatum is alone 
quite destitute of spines on the membrane connecting the 
valves ; and had it not been for this circumstance, I should 
even have used the presence of spines as a generic 
character ; on the other hand, 8. villosum, in accordance 
with its specific name, has larger and more conspicuous 
spines than any other species. In the parasites wc have 
an exactly parallel case; the parasite of 8. ornatum being 
the only one without spuies, and the spines on the parasite ' 
of 8. villosum being much the largesf ! 'Hiis latter species 
is highly singular in having no caudal appendages, and 
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the parasite is destitute of these same organs, though 
present in the parasites of S. rostratum and 8. JPeronii. 
Again, 8 . vUlosvm approaches, in all its characters^ very 
closely to the genus Pollicipcs, and tho- parasite in "having 
prehensile antennae, with the disc but little pointed, and 
with spines at the further end, departs from Scalpellum 
and approaches Pollici])cs ! Will any one believe that 
these several parallel diftercnccs, between the Cirripedial 
parasites and the Cirri})edcs to wliich tliey are attached, arc 
accidental, and without signification? yet, this must be 
admitted, if my view of their male sex and nature be 
rejected. 

One more, and the most important special relation 
between the parasites and the cirripedcs to which they are 
attached, remains to be noticed, namely that of their 
prehensile larval antennm. I observed the antennm more 
or less ])erfectly in the males of all, and except in 8, vil- 
in all the sj)ecics, though so utterly different in 
general appearance and structure, 1 found the peculiar, 
pointed, hoof-like discs, Avhich are confined, T believe, to 
the genera Ibla and Scalpellum. In the hermaphrodite 
forms of Scalpellum, I was enabled to examine the antenna? 
only ill two species, 8, vulgare and 8. Pero7iii, (belonging, 
fortunately, to the two most distinct sections of the genus,) 
and after the most careful iiieasurements of every part, I 
can affirm that, in 8, vidgare, the antenna? of the male and 
of the hermaphrodite are identical ; but that they differ 
slightly in the proportional lengths of their segments, and 
in no other respect, from these same organs in 8. Pero7iii, 
— in which again the antennae of the male and of the her- 
maphrodite are identical. The importance of this agree- 
ment will he more fully appreciated, if the reader will con- 
sider the following table, in'which the generic and specific 
dificrences of the ‘antennae in the Lepadidac, as far as 
known to me, are given. These organs arc of high func- 
tional importance j they serve the larva for crawling, and 
being furnished with long, sometimes plumose spines, they 
serve apparently as organs of touch ; and lastly, they are 
indispensable as a means of permanent attachment, being 
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adapted to the different objects, to which the larva adheres. 
Hence the antennae might, a priori, have been deemed of 
higli importance; for classification. They are, moreover, era- 
bryonlo in their nature ; and embryonic parts, as is well 
known, possess the highest classiticatory value. From 
these considerations, and looking to the actual facts as 
exhibited in the following table, the improbability that 
the parasites of S. vulpare and S. Peronii, so utterly dif- 
ferent in external structure and habits one from the other, 
and from the Cirripedes to which they are attached, should 
yet have absolutely similar prehensile antennae with these 
CiiTipedes, app(;ars to me, on the supposition of the para- 
sites being really independent creatures, and not, as 1 fully 
believe, merely in a different state of se.\ual development, 
insurmountably great. 

The parasites of 8. mlgara take advantage of a pre- 
existing fold on the edge of the scutum, where the ehitine 
border is thicker; and in tliis respect there is notliing 
different from what would naturally haj)pen with an in- 
dependent parasite ; but in 8. ornntum the case is very dif- 
ferent, for here the two scuta arc specially modified, before 
the attachment of the parasites, in a miinner which it is 
impossible to believe can be of any service to the species 
itself, irrespectively of the lodgment thus afforded for the 
males. So again in 8. riitilum, tlie shape of the scutum 
seems adapted for the reception of the male, in a manner 
which must be^ attributed to its own growth, and not to 
the pressure or attachment of a foreign body. Now there 
is a strong and manifest improbability in an animal being 
specially modified to favour the parasitism of another, 
though there are innumerable instances in which parasites 
take advantage of pre-existing structures in the animals 
to which they are attached. On the other hand, there 
is no greater improbability in the fem&le being modified 
for the attachment of the male, in a class in which all the 
individuals are attached to some object, than in the mutual 
organs of copulation being adapted to each other through- 
out the animal kingdom. 
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It should be observed that the evidence in this summary 
is of a cumidative nature. If we think it highly, or in 
some degree probable, — from the ordinary form of Ihla 
Cumingii having been shown on good evidence to be ex- 
clusively female, — from the absence of ova and ovaria 
in the assumed males of both s|)ecies of Ibla, at the period 
when tlieir vesiculae seminales were gorged with sperma- 
tozoa, — from the close general rescmbliince between the 
parts of tile mouth in the j)arasitcs and in the Iblas to which 
they arc attached, — from the differences between the two 
parasites being strictly analogous to the differences be- 
tw'een the two species of Ibla, — from the generic character 
of their prehensile antennae, — and from other such points, 
— if from these several considerations, we admit that these 
parasites really are the males of the two species to which 
they adhere, then in some degree the occurrence of ])ara- 
sitic inales in the allied genus Scalpellum is rendered 
more probable. So the absolute similarity in the antennae 
of the males and hermaphrodites both in /S', vulffare and 
S. Feronii; and such relations as that of the reliitive 
villosity of the several species in this same genus, all 
in return strengthen the case in Ibla. y\gain, the six- 
valved parasites of S. Peronii and S. villosim are so closely 
similar, that their nature, whatever it may be, must be the 
same ; hence we may add up the evidence derived from 
the identity of the antennae in the parasite and her- 
maphrodite S. Feronii, with that from the antennae in 
the male S. villomm, aj)proaching in character to Polli- 
cipcs, to which genus the hermaphrodite is so closely 
allied ; and to this evidence, again, may be added the 
singular coincident absence of caudal aj/pendages in the 
male and herma|)hrodite S. villosmn. If these two six- 
valved parasites be received as the complemental males 
of their respectiv'e species, no one, probably, will doubt 
regarding the nature of the parasite of S. rostratum, in 
which the direct evidence is the weakest ; but even in this 
case, the particular point of attachment, and the state of 
development' 6f the valves, form a link connecting in some 
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dcgrep, the parasites of the first three spc^cies witli the last 
two species of Scalpelluin, in accordance with the affinities 
of the hermaphrodites. 

Whcji first examining the parasites of /S', rosiraftim, 
8, Peronii, and 8. villosum, before the weight of the 
cumulative evidence had struck me, and noting their 
apparent state of immaturity, it occiirj’ed to me tlnit pos- 
sibly they were the yoiyig of their respective species, in 
their normal state of development, attached to old indivi- 
duals, as may often be seen in Ijopas ; this, liowcver, 
would be a sur[)rising fact, oonsidei’ing tliat 8, rostral iini 
and 8, Peronii are ordinarily jittached, in a cei-tcain definite 
j)osition, to horny corallines, and considering that the 
exact points of attachment in these tln-ce parasites, (of 
which I have seen no other instance amongst common 
Cirripedes,) namely, between the scuta, woidd inevitably 
cause their early destruction, either directly or indirectly, 
by their living supports being destroyed. Nevertheless, 
I carefully examined a young specimen of 8, rosfratnm 
only thrice as large as the parasite ; and not having very 
young specimens of 8. Peronii and vilkmm, I })rocured 
the young of closely-allied forms] namely, of 8. vul^are, 
(with a capitulum only j,t„th of an inch in length,) and of 
PolUcipes poli/merKs, (with a capitulum of less size than 
that of one of the parasites,) and there was not the least 
sign of anything abnormal in the development of the 
valves. In 8. vnl^arc, at a period when the calcified scuta 
could have been only of an inch in length, (and 
therefore considerably less than the scuta in the parasites,) 
the upper latcra must have been as much as .rkths of 
an inch in length, and the valves of the lower whorl cer- 
tainly distinguishable. 

To sum up the evidence ou the sex of the parasites, I 
was not able to discover a vestige of •va or ovaria in the 
two male Iblas ; and I can venture to affirm positively, 
that the parasites of 8. Peronii and 8. villosimi are not 
female. On the other hand, in the two male Iblas, I was 
enabled to demonstrate all the male*organ3, and 1 most 

19 
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distinctly saw spermatozoa. In the parasitic comple- 
meutal male of S. vulgare, I also most plainly saw sper- 
matozoa. In the parasites of 8. rostratum, 8. Peronii, and 
8. villosum, the external male organs were present. I 
may here just allude to the facts given in detail under 
Ibla, showing that it was hardly possible that I could be 
mistaken regarding the exclusively female sex of the 
ordinary form of I. Cumingii, seeing how immediately 
1 perceived all the male organs in the hermaphrodite 
I. quadrivalvis : and as the parasite contained spermatozoa 
and no ova, the only possible way to escape from the 
conclusion that it was the male and I. Cuvdnffii the female 
of the same species, was to invent two hypothetical crea- 
tures, of opposite sexes to the Ibla and its parasite, and 
which, though Cirripedes, would have to be locomotive ! 
I insisted upon this alternative, because if the parasite of 
I. Cumingii be the male of that species, then unquestion- 
ably we have in I. quadrivalvis a male, complemental to 
an hermaphrodite, — a conclusion, as we have seen, hardly 
to be avoided in the genus Scalpellum, even if wc trust 
exclusively to the facts therein exhibited. 

With respect to the positions of the parasitic males, in 
relation to the impregnation of the ova in the females and 
hermaplwodites, it may be observed that in the two male 
Iblas, the elongated moveable body seems perfectly adapted 
for this end ; in the males of the first three species of 
Scalpellum, the spermatozoa, owing to the manner in 
which the thorax is bent when protruded, would be easily 
discharged into the sack of the female or hermaphrodite; 
this would likewise probably happen with the comple- 
mental male of 8. rostratum, considering its position within 
the orifice of the capitulum, between the mouth and the 
adductor scutorurn muscle. The males of 8. Peronii and 
villosum being fixei a little way beneath the orifice of the 
sack, below the adductor muscle, ai’e less favorably situated, 
but the spermatozoa would probably be drawn into the 
sack by the ordinary action of the cirri of the hermaphro- 
dite, and therefore would at least have as good a chance of 
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fertilising some of the ova, as the pollen of many dioecious 
plants, trusted to the wind, has of reaching the stigmas of 
the female plants. Regarding the final cause, both of the 
simpler case of the separation of the sexes, notwithstanding 
that the two individuals, after the metamor{)hosis of the 
male, become indissolubly united together, and of the much 
more singvdar fact of the existence of Complcmcntal males, 

I can throw no light ; I will oidy repeat the observation 
made more than once, that in some of the hermaphrodites, 
the vesiculm serainalcs were small, and that in others the 
probosciformed penis was unusually short and thin. 

Viewing the parasitic males, in relation to the structure 
and appearance of the species to which they belong, they 
present a singular series. In JS. Femnii and S. villosum, 
the internal organs have the appearance of immaturity; 
the shape of the capitulura is specially modified for its 
reception between the scuta of the hermaphrodite, and 
several of the valves have not been developed. This 
atrophy of the valves, is carried much further in S. ros- 
tratmi. In Ibla, many of the parts are embryonic in 
character, but others mature and perfect; some parts, 
as the capitulum, thorax, and cirri, arc in a quite ex- 
traordinary state of atrophy ; in fact, the parasitic males 
of Ibla consist almost exclusively of a mouth, mounted on 
the summit of the three anterior segments of the 21 normal 
segments of the archetype crustacean. In the males of 
the first three species of Scalpcllum, some of the cha- 
racters are emliryonic, — as the absence of a mouth, the 
presence of the abdominal lobe, and the position of the 
few existing internal organs; other characters, such as 
the general external form, the four bead-like valves, the 
narrow orifice, the peculiar thorax and limbs, are special 
developments. These three •latter para.sites, certainly, 
are wonderfully unlike the hermaphrodites or females to 
which they belong ; if classed as independent animals, they 
would assuredly be placed not in another family, but in 
another Order. When mating they may be said essentially . 
to be mere bags of spermatozoa. • 
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In looking for analogies to the faets liei’e cleserihed, I 
have already referred to the minute male Lerneidse which 
cling to their females, — to the worm-like males of certain 
Cephalopoda, parasitic on the females, — and to cOrtain 
Entozoons, in which the sexes cohere, or even are 
organically blended by one extremity of their bodies. The 
females in certain insects depart in structure, nearly or 
quite as Avidcly from the Order to which they belong, 
as do these male parasitic Cirripedes; some of these 
females, like tlic males of the first three species of Scal- 
pelluni, do not feed, and some, I believe, have their 
mouths in a rudimentary condition ; but in this latter 
respect, we have, amongst the llolifera, a closely analogous 
case in the male of the Asplanchna of Gosse, which was 
discovered by Mr. Brightwell* to be entirely destitute of 
mouth and stomach, exactly as I find to be the case with 
the parasitic male of S. vuh/are, and doubtless with its 
two close allies. Eor any analogy to the existence of males, 
coinplemental to hennaphrodites, we must look to the 
vegetable kingdom. 

Einally, the simple fact of the diversity in the sexual 
relations, dis[)laycd Avithin the limits of the genera Tbla 
and Scalpellurn, appears to me eminently curious; avo 
have (1st) a female, Avith a male (or rarely two) perma- 
nently attached to her, protected by her, and noimished by 
any minute animals which may enter her sack ; (2d) a 
female, Avith successive pairs of short-lived males, destitute 
of mouth and stomach, inhabiting tAvo pouches formed 
on the under sides of her valv(!s ; (3d) an hermaphrodite, 
with from one or tAvo, up to five or six similar short-lived 
males Avithout mouth or stomach, attached to one jjar- 
ticular spot on each side of the orifice of the capitulum ; 
and (4th) hermaphrodites, A>'ith occasionally one, tAVo, or 
three males, capabh* of seizing and devouring their prey 


* 'Annals of Natural History,’ vol. ii, (2d series, 1818,) p. 153, PL vi. 
Mr. Halrymple has published a very interesting ])aper on the same subject 
in the ‘Philosophical Transactions,’ (p. 342,) 1849; and there is another 
Memoir by Mr. uosse'in thc^Aniials of Natural History,’ vol. vi, (1850,) p. 18. 
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ill th6 ordinary Cirripedial method, attached to two diffe- 
rent parts of the capitnlum, in both eases being pro- 
tected by the closing of the senta. As 1 am snraming up 
the singularity of 'the phenomena here presented, I will 
allude to the marvellous assemblage of beings seen by 
me within the sack of an Ibla quadrivalvis, — namely, an 
old and young male, both minute, worm-like, destitute of 
a capitulum, with a great mouth, and rudimentary thorax 
and limbs, attached to each other and to the hermaphro- 
dite, which latter is utterly different in appearance and 
structure; secondly, the four or five, free, boat-shaped 
larvae, with their curious prehensile antennae, two great 
compound eyes, no mouth, and six natatory legs ; and 
lastly, several hundreds of the larvae in their first stage of 
development, globular, with horn-sliapcd projections on 
their carapaces, minute single eyes, ’ filiformed antennse, 
probosciformed mouths, and only three pair of natatory 
legs; what diverse beings, with scarcely anything in 
common, and yet all belonging to the same species ! 


Genus — PoLiiiciPES. PI. VII. 


l*OLLiiJiKS. lAUJch, Journal do Physitjuo, tom. Jxxxv, Julius; 
1817 .^^ 

Lkpas. Jinn, S^^stema Naturic, 17G7. 

An ATT FA. lirugih'd, Eucyclop. Method, (des Vers), 1789. 
MiTiiLLA. Oken. Lchrbiich der Natur^cscliiclite, 1815. 

Ham Pill DION A. Schumacher, .Kssai d’un Nouveau Syst. &c., 1817 
(ante Julium). 

PoLYLEPAS. Be Blainmlie, Diet, dos Sc. Nat., 1821. 

Capitulum (eccundum Klcii^. J, E. Grag, Annals of Philos., 
tom. X, new series, Aug. 1»J^25. 


* This is one of the rare cases in which, after much deliberation, and with 
the advice of several distinguished naturalists, I have departed from the 
llules of the British Association ; for it will he seen tlmt^ Mltella of Oken, 
and Ramphidiona of Schumacher, are both [>rior io Pollidpes of Leach ; yet, 
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Volvo: ai 18 usgue ad 100 et amplius; laterihus ver'ticilli 
inferioris muUis; Uneia incrementi deorsum ordinatis; sub- 
rostrum semper adest: pedmcidus squamiferus. 

Valves from 18 to above 100 in number: latera of the 
lower whorl numerous, with their lines of growth directed 
downwfirds : subrostrum always present : peduncle squa- 
miferous. 

Hermaphrodite; filamentary appendages cither none, 
or numerous and seated on the prosoma and at the bases 
of the first pair of cirri ; labrum bullate ; trophi various ; 
olfactory orifices generally highly prominent; caudal ap- 
pendages uni-articulate and spinose, or multi-articulate. 

Attached to fixed, or less commonly to floating objects, in the warmer 
temperate, and tropical seas. 

It has been remarhed, under Scalpellum, how im- 
perfectly that genus is separated from Pollicipes ; and we 
have seen under Scalpellum villosuni that the addition of 
a few small valves to the lower whorl, would convesrt it 
into a Pollicipes, most closely allied to P. sertus and 
spinosus. It has also been shown, that the six recent 
species of Pollicipes might be divided into three genera, 
of which P. cornucopia, P. elegans, and P. polgmerus, 
would form one thoroughly natural genus, as natural as 
Lepas and the earlier genera; P. vritella woidd form a 
second ; and P. sertus and P. sphwsus a third ; but I have 
acted to the best of my judgment in at present retaining 
the six species together. As far as the valves of the capi- 
tulum are concerned, it would be very difiicult to separate 
P. mitella from P. sertus and ^inosus. 

as the latter name has been universally adapted throughout Europe and North 
America, and has been extensively used in* geological works, it appears 
to me to be as useless as hopeless to attempt any change. It may he ob- 
served tliat the genus tollicipes was originally proposed by Sir John Hill 
(‘History of Animals,’ vol. iii, p. 170), in 1752, but as this was before the 
discovery of the binomial system, by the Ilules it is absolutely exeluded as 
of any authority, lii my opinion, under all these circumstances, it would be 
mere pedantry to go back to Okeu’s ‘Lehrbuch der Naturgeschichte’ for the 
name Mitella ^ — a work little known, and displaying entire ignorance regard- 
ing the Cirripedia. o o 8 
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Description. The number of valves in the capitulum 
has in this genus acquired its maximum. The number 
varies considerably in the same species, and even on 
opposite sides of the same individual, and generally in- 
creases with age. It is more important, that the number 
of the whorls in P. cornucopia, and in the two following 
closely-allied forms, also increases with age. In P. seiius 
and P, yjinosus, even the number of the whorls varies in 
different individuals, independently of age. The valves are 
arranged alternately with those above and below; they 
are generally thick and strong, making the capitulum 
somewhat massive; in some species they arc subject to 
much disintegration ; but in others, the apices of the 
several valves, especially of the carina and rostrum, are 
well preserved, and project freely : they arc covered with 
membrane, which, differently from in most species of Scal- 
pellum, either does not bear any spines, or only exceed- 
ingly minute points. In all the species there is a sub- 
rostrum and sub-carina, and often beneath these a second 
sub-rostrum and sub-carina. In mcdiiun-sizcd specimens 
there are at least 20 valves in the lowermost whorl. 
The carina is either straight or curved, but never rec- 
tangularly bent, and is always of considerable breadth. 
None of the valves are added to at their upper ends. 
The scuta have a deep pit for the adductor muscle. The 
valves lie cither some little way apart, or more commonly 
close together. In P. mitella the scuta and terga are 
locked together by a fold, and the valves of the lower 
whorl overlap each other in a pecidiar manner, rcsembhng 
that in which the compartments in the shells of Sessile 
Cirripedes fold over each other. 

The Peduncle is of considerable length in some of 
the species, and rather short in others ; it is, in every 
case, clothed with calcified scales. TRe scales in the first 
four species are placed alternately and symmetrically; 
they are formed and added to in the same manner as 
in Scalpellum ; they differ in size according to the size * 
of the individual, and consequently tfic lower scales 
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on the peduncle, formed when the specimen was ybung, 
arc smaller than the up{)er scales; the lower scales 
are separated from each other by wide interspaces of 
membrane, owing to the continued 'growth of the pe- 
duncle by the formation of new layers of membrane, 
and the disintegration of the old outer layers. Each 
scale is invested by tough membrane (or has been, 
for it is often abraded oft'), in the same manner as the 
valves; each is furnished with one or more tubuli, 
in connection with the underlying corium. In P. isertKS 
and P. sjnnosiis, the scales are small, spindle-shaped, 
and not of equal sizes, and the I’ows arc distant from 
each othci', so that their alternate arrangement is not 
distinguishable; in these two species, new scales are formed 
round the summit of the peduncle, and the growth of 
ea(;h is conqjlcted whilst remaining in the uppermost 
row; but, besides these normal scales, such as exist in the 
other species of Pollicipes and in Scalpclhnn, new scales 
arc formed in the lower part of the peduncle, which 
are generally of very irregular shapes, are often larger 
than the upper ones, are crowded together, and some- 
times do not reach the outer surface of the membrane. 
This formation of scales in the lower part of the peduncle, 
inde])endently of the regular rows round the uppermost 
part, is perhaps a I'eeble I'cprcscntatiou of the calcareous 
cup at the bottom of the peduncle in the genus Lithotrya. 
The prehensile anteunaj will be described under P. car- 
Mucopia. 

Size . — Most of the species arc large: and P. mitella 
is the most massive of the Pedunculated Cirripedes. 

The Mouth is not j)laeed far from the adductor muscle. 
The labrum is highly liullate. The mandibles have cither 
three or four main teeth (Pi. X, fig. 1 ), with often either 
one or two smaller teeth inserted between the first and 
second. The maxillae (PI. X, figs. 13, 1 4), have their edges 
cither straight and square, or notched, or more commonly 
with two or three prominences bearing tufts of finer spines. 
The outer mafcillae (fig. 1 7) generally have a deep notch 
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on thteir inner edges, but this is not invariable. The olfac- 
toiy orifices in most of the species are highly prominent. 

Cirri. — ^'Ihe first pair is never placed far distant from 
the sccbnd. The •posterior cirri have strong, somewhat 
protuberant segments ; and between each of the four or 
five pair of main spines (PI. X, fig. 27), there is a rather 
large tuft of straight, fine, short bristles. The second and 
third pair have the basal segments, either of the anterior 
rami, or of both rami, so thickly clothed with spines 
(fig. 25), as to be brush-like: in P. mitella, however, the 
third pair is like the three posterior pair in the aiTange- 
ment of its spines, in this respect resembling the sessile 
Chthainalinae. The caudal appendages are either uni- 
articulate and spinose,‘or multi-articvilatc : it is remark- 
able that tliere should be this difference in such closely 
allied s[)ceies as P. cornucopia and P. polymer m : the 
short, obtuse, obseuroly-articulated caudal appendage of 
the former species (fig. 22) makes an excellent passage 
from the uni-articulate (lig. 19) to the multi-articulate 
form, as in P. milella. 

The stomach, in those species which I opened, is desti- 
tute of caeca ; the hepatic glands arc an-anged in straight 
lines ; the rectum is unusually short. The i)rosoma is well 
developed. 

In P. cornucopia, P. elcydns, and P. polymerus, there 
arc muncrous filamcntai’y appendages both on the pro- 
soma, and at ihc bases of the first pair of cirri: these 
appendages arc occupied by testes, and I suspect stand 
in relation to the length of the peduncle and consequent 
great development of the ovaria. In order to give space 
for the filamentary appendages, the sack (generally rough- 
ened by small inwardly-pointing papillae) penetrates more 
dee])ly than tisiial into the dpper part of the peduncle. 
There are small ovigerous fracna in PTserfus, P. spinosm, 
and P. miteUa ; in the three other species, the fraenum or 
fold occupies the usual position on each side, and is large ; 
but in one specimen carefully examined % me, I was * 
unable to sec any glands ; and in another ‘specimen, the 
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ovigerons lamella; were not attached to the fraena ; hence 
1 conclude that the frsena arc functionless in these three 
species. 

Affinities. — I have already remarke<l on the close rela- 
tionship between this genus and Scalpellum; there is 
also some affinity with Lithotrya. 

Distribution . — All over the world. The P. cornucopia ranges from Scot- 
land to Teneriffe : tlie P. polj/merus is found in opposite hemisplicrcs in the 
Pacific Ocean, extending from California to at least as far as 32° south of the 
Equator. 

Geological History. — Having so lately given, in the 
‘ Memoirs of the Palaeontographical Society,’ a full ac- 
count of all the fossil species known, I will not repeat 
here the conclusions there arrived at. I will only state, 
that species of Pollicipes are found in all the formations, 
exten^ng from the Lower Oolite to the Upper Tertiary 
beds. 


1. Pollicipes cornucopia. PI. VII, fig. 1. 

Pollicipes cohnucopia. Leach. Encvciop. Prit. Supp., vol. iii, 
1824. 

— Smythii, var. Ijcach, Ibid. 

Lepas pollicipes. Gmelin. Sjstcma Naturae, 1789. 

— GALLOKIJM. Spengler, Skrivter Naturhist. Selskabet, 
Bd. i, Tab. vi, fig. 9, 1790. 

P. capitulo^ valvanm duobus aut plurihis sub-rostro 
verticillis instructo: valvis albis, aut glaucis : pedunculo^ 
squamarum densis verticillis symmetrice dispositis. 

Capitulum with two or more whorls of valves under 
the rostrum ; valves white or gray ; scales on the peduncle 
symmetrically arranged in close whorlS. 

Maxillae with thxce tufts of fine bristles, separated by 
larger spines : segments in the first cirrus less than half 
the number of those in the sixth cirrus : caudal appendages 
multi-articulate : filamentary appendages attached to the 
prosoma. 
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Cossi of Portugal; mouth of the Tagus. England,* Ireland, and the 
Frith of Forth in Scotland. Mediterranean (according to Brugicrc) ; 
Teneriffc : Mogador, Africa. 

Capitulnm, obti^ly triangular, massive : valves close 
together, rather thick, with their exterior surfaces convex, 
naked, except in the lower parts, where united together 
by tough, greenish-brown membrane, destitute of spines. 
The edges of the orifice are widely bordered by mem- 
brane, coloured fine crimson red. The valves, in a spe- 
cimen with a capitulura above three quarters of an inch 
long, were 52 in number j in a specimen one fifth of an 
inch long, only between 20 and 30. Two whorls of 
valves are distinct beneath the carina and rostmm. In 
one specimen in Mr. Cuming’s collection, with a capitulum 
1‘4 of an inch long, there were three whorls beneath 
the rostrum, and four beneath the carina. The scuta, 
terga, and carina are much larger than the other valves. 

Scuta, oval, the basal and tergo-lateral margins sweep- 
ing into each other, and the apex pointed ; internally 
(PI. VII, fig. 1 a) the pit for the adductor muscle is deep. 

Terga, larger than the scuta, internally (fig. 1 d) slightly 
concave; carinal margin much ciu’ved and protuberant; 
basal angle blunt ; scutal margin either curved with the 
upper part straight, or formed of two almost distinct 
lines, corresponding with the tergal margin of the scutum, 
and with one of the sides of the upper latus. 

Carina, mugh curved, extending far up between the 
terga, internally deeply concave, widening much from the 
top to the bottom ; basal margin highly protuberant, with 
a central portion either truncated and very slightly hol- 
lowed out, or bluntly and rectangularly pointed, with the 
apex itself rounded. 

Jtostrum, not one third of* the length of the carina, 
concave, triangular, with the basal ntfirgin slightly pro- 

* This species is said by Monta^ (‘ Test. Brit. Supplement ’) to have 
been found attached to drift timber in tlie Frith of Fortli, and to the bottom 
of a wrecked vessel towed into Dartmouth. According to Mr. W. Thompson 
('Annals of Nat. Hist.’ vol. xiiij p. 436), it has been rnu^^d attached to wood- 
work near Dublin. 
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tuberant. Of the other valves, including the sub-'Carina 
and sub-rostrum, the shape of their inner surfaces is sub- 
triangular, with the basal margin convex ; externally the 
umbones arc pointed, and slightly curled inwards, so as 
to overlap each other like tiles : the smaller valves, how- 
ever, of the lower whorls (fig. 1 a) are more or less trans- 
versely elongated, so as to become almost elliptic instead 
of triangular. Of the latera, the upper pair, which cor- 
responds to the intcrsjiace between the scuta and terga, is 
the largest, but barely exceeds in size the pair answering 
to the carinal latera in Scalpellum, which lie between 
the terga and carina : the next largest pair is the rostral, 
or that between the scuta and rostrum. Some, however, 
of the lower latera are of nearly ecpial size. 

Pethmcle, narrower, but generally longer than the 
capitulum ; upper part encased with small calcareous scales, 
with their apices curved inwaj'ds, and overlapping each 
other. The inner surface of each scale is triangular, with 
the basal margin ])rotuberant. The scales continue to 
gi'ow or be added to, only in about the ten upper whorls, 
which form but a small part of the whole peduncle ; in 
the lower part, the scales become further and further 
separated from each other. The surface of attachment, 
in full-grown specimens, is broad ; but in two very young 
specimens, which I removed with great care after the 
action of potash, 1 found the peduncle ending in a filiform 
prolongation, such as often occurs in Scalpellum vulgare 
and in Lepas fascicularis. At the extremity of the pointed 
peduncle, there were seated the lai’val prehensile antennae, 
of which the following measurements are given to show 
how minute they are. 

inefu 

Lon "ill, from capex of disc, to the fimiher edge of tlic?basal articulation sdUo 
L lrcadtli of basal segment, in broadest part .... 

Hoof-like disc, JeiigtJi*&f 

Ultimate segment, entire length of jg'Jg 

„ „ breadth, in broadest part .... 

The disc resembles a broad, rounded hoof, very little 
longer than broad, and narrowed in at the heel; the 
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apex is not at all pointed, and bears some minute and 
thin spines. There is one large spine on the under side 
of the disc ; and another on the basal segment, on the 
outside, 'in the usual position. The ultimate segment is 
long and thin ; it has a notch on the inner side (the 
segment supposed to be stretched forwai’d), bearing two 
or three long flexuons spines; and there are three or four 
other spines on the summit : altogether there is a close 
rescnddance with the antennm in Sealpelhmi, excepting 
that the hoof-like disc is not here pointed. 

Colours . — Valves internally tinted, in parts, grey; 
])eduncle, brown ; corium of sack, purj)Iish-brown, of pe- 
duncle, l ich cop[)eiy brown ; cirri, banded dorsal ly, and 
with the front surfaces of the segments, purplish-brown. 
Edge of the orifice of sack, fine crimson red. 'J'hc speci- 
men here described had been dried for a few weeks, and 
was then moistened. 

Dmemions . — The largest sj)ccimen which I have seen, 
in Mr. Cuming’s collection, had a capituhuu 1 and ->^ths 
of an inch long ; a fine specimen, from Tenerilfc, was i^ths 
in length. In a specimen with a cnpitulum Atli of an inch 
long, and about the same in breadth, there were eighteen 
valves ; so that, besides the ywincipal valves, five })air of 
latera, the sub-carina, and sid)-rostrum, were already de- 
vcloj)cd, and on the upper j)art of the j)eduncle, there 
were many calcareous scales. 

Filanienfar^ ^ppeudayes . — The prosoma is well-de- 
veloped, Vvith thirteen or fom’teen pair of short, blunt 
filaments, placed close together in two longitudinal rows ; 
those nearest the thorax arc the longest ; outside -this 
double row, on each side, there is a row of papillae, indi- 
cating a tendency to the formation of two other rows of 
filaments. There is'a pair of loftger filaments, one on each 
side of the mouth, pointing upwards, Snd thinly clothed 
with long spines ; at the bases of the first pair of cirri there 
is a second pair of filaments, shorter and bearing a few 
minute spines. The bottom of the sack is studded with 
small rounded papillae, with roughened* suuuoits. 
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Mouth, not placed very far from the adductor muscle. 

Labrum, highly bullate, equalling, in its longitudinal 
diameter, the rest of 4110 mouth ; upper part square, not 
overhanging the lower part ; there aye some small teeth 
on the crest. 

Palpi, oval, outer and inner margins nearly alike, 
thickly clothed with spines. 

Mandibles, with three very strong, yellow teeth ; inferior 
point broad, coarsely pectinated. In one specimen, on 
one side, the third tooth was represented by two smaller 
teeth. 

The Maxilla bear three conspicuous tufts of fine 
bristles, separated by larger spines ; the first tuft is placed 
close to the two, upper, large, but unequally-sized spines; 
the second tuft is placed in the middle, and the third at 
the inferior angle. The two latter tufts stand on pro- 
minences; between the two upper tufts there are three 
pair, and between the two lower tufts four or more pair 
of rather strong spines ; (see the figure, 13, PI. X, in the 
allied P. polymerus.) 

Outer Maxilla, with the inner edge divided in the 
middle by a conspicuous notch, and with the bristles 
above and below short, making two equal combs. On 
the exterior surface, the bristles are longer and more 
spread out. Olfactory orifices prominent, protected by 
a punctured swelling between the bases of the first pair 
of cirri. 

Cirri, short and rather thick ; the first pair is not far 
removed from the second. The segments of the three 
posterior pair are somewhat protuberant, bearing six pair 
of short, strong spines, graduated in length, between 
which there is a very thick, longitudinal brush of short, 
fine, straight bristles, of "which the lower ones are the 
longest ; some thick, minute spines arise from the upper 
lateral edges of the segments. The spines in the dorsal 
tufts are short, . much crowded, and of nearly equal 
length ; see figure, 27, PI. X, in the allied P. polymerus. 
In a specimen in which the sixth cirrus had seventeen 
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segments, the first cirrus had, in the shorter ramus, eight 
segments, of which the lower four were thick and pro- 
tuberant, with the spines doubly serrated. In this same 
specimen, the anterior ramus of the second cirrus had 
twelve segments, of which the five basal ones were highly 
protuberant, and thickly clothed witli non-serrated spines. 
In the third cirrus the basal segments of the anterior 
ramus are highly protuberant. The basal segments in 
the posterior rami of both these cirri, are slightly pro- 
tuberant, but otherwise resemble the segments in the 
three posterior pair. 

The Caudal Ap2)e7idaffe8 (PI. X, fig. 22), in full-grown 
specimens, just exceed in length the lower segments of 
the pedicels of the sixth cirrus ; they arc nearly cylindrical, 
bluntly pointed, with five oblique imperfect articulations ; 
the lower or basal articulations cannot be traced all round, 
being distinct only on the ventral surface. There is a 
row of short spines round the upper edge of each segment, 
with a little, short tuft on the point of the terminal 
segment. In a rather young specimen, however, with 
its capitulum one fifth of an inch long, each appendage 
certainly consisted of a single segment, with spines only 
on the summit. 

Penis purple, with excessively short and fine spines in 
tufts, chiefly near the extremity. In a specimen with a 
capitulum only one fifth of an inch long, the penis con- 
sisted of a mere j[)ointed papilla, not so long as the caudal 
appendage, and therefore equalling in length only the 
lower segment of the pedicel of the sixth cirrus. 

Ovigerous freena . — I could see none, though there were 
two large lamellae in the sack. The ova were flesh- 
coloured, but they had been dried and then placed in 
spirits. The ova were wonderfully numerous, oval, much 
elongated, and of an inch in lengtH. 



304 


rOI,LICIPES KliEGANS. 


2. POLLTCIPHS JiLUGANS. 

• » 

PoLLlcil'Jis ELEGANS. Zessoii. Voj’agc de la Coquille, tom. ii, 
)>. ttl, 1SS0, el Tlliist. Zool., I’l. xxxix, 
1S31. 

— RljURii. C. H. Smeerby. Zoolog. I’roc., 1833, p. 74. 

P. capihdo, valmrmn dtiohm aut phiribus snh-rostro 
verticillis imiructo : valvis et pediinciili squamu rufo- 
aurantiaois ; squamanm verticillis densis symmelricc dis- 
posiiis. 

Capitiilum with two or more wlioi’Js of valves luitlcr the 
rostrum : valves and scales of peduncle redilish-oi'ange ; 
the latter symmetrically arranged in close whorls. 

Maxillm with three tufts of line bristles, sejiarated by 
larger spines ; segments in the first cirrus more than half 
the number of those in the sixth cirrus ; caudal apjjcn- 
dages multi-articulate ; filamentary appendages attached 
to the prosoina. 

Coast of Peru, Payta, attached to wooden posts, aceordiii" to Lesson : 
Lobos Island, Peru, Mus. Cuming: West Coast of Mexico, TeJmaiitepcc, on 
an exposed rock, according to Hinds. 

The resemblance of this species is so close to P. cornu- 
copia, that it is quite useless to do more than point out 
the few points of diflfercncc. Valves of the capitulum 
and scales of the peduncle, coloured (after having been 
in spirits,) reddish-orange. In a specimen in which the 
capitulum was 1‘3 of an inch in length, there were three 
whorls of valves below the carina ; in this large specimen 
altogether there were about eighty valves ; in medium- 
sized specimens, the number is about the same as in 
P. cornucopia. The upper latus, (viewed internally,) has 
an area about twice as large as that latus, which cor- 
responds to the interspace between the carina and terga; 
whereas in P. cornucopia the upper latus is only slightly 
larger than this same valve. The apex of the basal in- 
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ternal margin of the carina is here rounded, instead of 
being square, as is generally the Cfise with P, cornu- 
copia. The strong membranous margin of the orifice of 
the sal?k, in its uj)per part, is almost one third as wide as 
the widest part of the terga, wlun’cas in T. cornucopia it 
is only one fourth of this same width. The peduncle 
apparently is rather longer, compared with P. cornucopia, 
and the calcareous scales on it pcrhai)s a little larger 
in proportion. 

* In a very young specimen, with the capitnlum barely 
exceeding -th of an inch in length, I could distinguish 
the sub-rostrum, sub-carina, the upi)er, and some of the 
lower latera. 

Filamentary Appendayes. — These, in a medium-sized 
specimen, are arranged on the prosoina in four longi- 
tudinal approximate rows, there being twelve in each 
row ; those in the two outer rows are only half the length 
of those in the two inner rows ; tliose nearest the thorax 
are the longest ; there are some papilte outside the outer 
rows. In a very large specimen with its capitulum I S in 
length, these filaments were very much more numerous, 
and some were placed on the first segment of the thorax, 
and at the l)ases of several of the posterior cirri. Some 
of the filaments are bifid, trifid, and even branched. In all 
the specimens, at the bases of the first pair of cirri, there 
are, on each side, a pair of filaments, (one below the 
other,) pointing upwards, less than half as long as those 
on the prosoma : also on each side of the mouth, there is a 
longer and thicker filament, pointing upw^ards, with a 
few very minute scattered spines on it ; the apices of these 
three pair of filaments, as well as of some of the others, 
are roughened with very minute pectinated scales. All 
these filaments were gorged \fith the branching testes. 

Mouth . — The parts are closely siniilf?r to those in P. cor^ 
nucopia; in the mandibles, the interspace between the 
third tooth and the inferior angle, is slightly pectinated : 
in the maxillae, there are six or eight pairs of spines 
between the two upper tufts of fine spines. “ 


20 
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Cirri. — These are in most respects similar, to those of 
P. cornucopia. In a specimen in which the sixth cirrus 
had eighteen segments, the shorter ramus of the first 
pair had ten segments, of which the five lowCir seg- 
ments were thick and clothed with doubly serrated spines. 
In the second cirrus the anterior ramus had fifteen seg- 
ments, of which the four basal ones were highly protu- 
berant, and thickly clothed with spines. These spines, 
and some on the third cirrus, and a few on the first cirrus, 
have peculiar bent teeth, presently to be described under 
P. polymerus. These singularly toothed spines are absent 
in P. cornucopia. From the above numbers, we see that 
the first and second pairs of cirri have more segments in 
proportion to the sixth pair, than in P. cornucopia; and in 
the second pair, a fewer proportional number of the basal 
segments are protuberant and thickly clothed with spines. 

Caudal Appendayes, shorter than the lower segments of 
the pedicels of the sixth cirrus, with only four articulations; 
rather constricted near the base. 

The Oviyerom Frcena consist of very long and pro- 
minent folds, thinning out to nothing towards the bases of 
the scuta, but not furnished, as far as I could see, with 
glands, and therefore not normally functional. 

Piaynosis mth P. cornucopia. — The reddish-orange 
colour of the valves alone suffices. There is a very slight 
difference, in the larger proportional size of the upper 
latera, and in the outline of the basal . margin of the 
Carina. In the maxillae there is, in P. eleyans, a greater 
w’idth between the two upper tufts of fine spines. In the 
cirri, the segments in the first pair, are more than half as 
many as those in the sixth pair ; in the anterior ramus of 
the second pair, only T^ths of the segments are protuberant 
and brush-like, whereas in 'P. cornucopia -^ths ore in this 
condition. 
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3. PoiJilClPES POLYMERUS. PI. VII, fig. 2. 

** PoLLiciPES P(»LYMEHUS.(I) G, B. Sowerhy. Proc. Zool. Soc., 1833, 

p. 74. 

— MoiiTONi (!) Conrad. Journal Acad. Nat. Sci. Phila- 
delphia, vol. vii, p. 261, PI. XX, 
fig. 12, 1837. 

jP. capitulo, valvarwn duobus, tribus, autpluribus sub- 
Tostro verticillis instructo : valvis sub-/uscis : lateribus a 
supremo ad infimum ffradatim quoad magnitudinem positis: 
carinee margine basali {introrsum spectanti) ad medium 
excavato: pedunculi squamarum verticillis densis, sym- 
metrice dispositis. 

Capihiluni with two, three, or more whorls of valves 
under the rostrum : valves brownish : latera regularly 
graduated in size from the uppermost to the lowest: 
Carina with the basal margin, (viewed internally,) hollowed 
out in the middle : scales of the peduncle symmetrically 
arranged in close whorls. 

Maxillae with three tufts of fine bristles, separated by 
larger spines; caudal appendages uniarticulate; filamentary 
appendages attached to the prosoma. 

Upper California, St. Diego and Barbara, 32° to 35° N., according to 
Conrad; Mus. Cuming: Low Archipelago, Pacific Ocean; Mus. Coll, of 
Surgeons : Southern Pacific Ocean, collected during the Antarctic Expedi- 
tion, Mus. Brit. 

Capitulmi, l)ut little compressed, broad, with the scuta 
and terga placed in a more oblique direction, with respect 
to the peduncle, than is usual, so that the line of orifice 
forms an unusually small angle with the basal margin 
of the capitulum. The capitulum is composed of several 
whorls of valves, which gradually decrease in size from 
above downwards. In a medium-sfeed specimen there 
were four whorls under the rostrum; in the lowest of these 
whorls, there were between eighty and ninety valves, and 
in the whole capitulum from one hundred and seventy, to • 
one hundred and eighty. The valves in the lower whorls 
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are not of equal sizes. Viewed externally, the valves 
seem to touch and overlap each other ; viewed internally 
(PI. Vll, fig. 2ff) they are found to be just separated from 
each other by transparent membrane ; ,none of the* valves 
are articulated together. Tlio outer surfaces of nearly 
all the valves, except in the two last formed whorls, arc 
much disintegrated, and seem to be composed of alternate 
white aild brown layers of shell. The membrane con- 
necting the valves, as well as that of the peduncle, (in 
specimens long kept in spirits,) is brow'n ; but in some 
dried specimens, there arc indications of its having been 
coloured crimson (as in P. cornucopia), round the orifice 
and between the valves. 

Semta, iiTegularly oval, convex, narrow at the upper 
end ; basal margin may be almost said to be formed of 
three short, unequal margins, corresponding with the 
rostrum, the rostral and the adjoining latus. The edge 
corresponding with the latter, is the best marked, and is 
generally slightly hollowed out, as if a piece had been 
broken off. The tergo-lateral margin is curved and pro- 
tuberant. The umbo projects a little over the scutal 
margin of the terga. 

Ter(/a, projecting beyond the other valves to an un- 
usually small degree, broadly oval ; basal angle bluntly 
pointed, apex rounded, blunt; scutal margin, hollowed 
out to receive the upper part of the tergal margin of the 
scuta ; carinal margin curved and protuberant ; occludent 
margin consists of two short sides at right angles to each 
other. The whole valve in length and area is about equal 
to the scuta ; internally, somewhat concave. 

Carina, triangular, rather narrow, internally deeply 
concave, very slightly curled inwards ; basal margin pro- 
tuberant, with a large central portion considerably 
hollowed out. * 

Rostrum, triangular, of nearly the same shape as the 
Carina, but only one third of its length, internally veiy 
slightly concave, and with the basal margin various, being 
either truncated' or angularly prominent in the middle. 
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Latera . — The upper pair (corresponding to the interval 
between the scuta and tcrga) is only a trifle hirger than the 
latera immediately beneath ; and these only a little larger 
than those lower clown. In the lowest whorl, the valves 
are very minute, though still about twice as large as the 
scales on the peduncle, and of a diflercnt shape from them. 
The upper latera (viewed internally) are almost diamond- 
shaped, owing to the prominence of the basal margin, but 
this varies considerably in degree. The latera in the 
next whorl arc triangular, with the basal margins pro- 
tuberant and arched, in a less and less degree in the lower 
whorls, until in the lowest, the valves are elongated trans- 
versely. 

Microscopical Struclure . — A valve placed in acid leaves 
a thick opaque mass, formed of three dillei'eut kinds of 
tissue, one having a finely shaded appearance ; a second 
with a largely hexagonal reticulate(l structure, and the 
third thin, transparent, and marked with arborescent 
lines, which I imagine to be tubes, as will be hereafter 
seen in Lithotrya. Near the exterior surface, there are 
many tubuli. It appears to me probable that the strong 
tendency which the valves in this species have to dis- 
integi’ate, is connected with the unusual cpiantity of aui- 
malized tissue contained by them. Externally the valves 
arc covered by a strong membrane, cither w'liite or yellow, 
or white streaked with yellow, and marked by lines of 
growth, and by longitudiiud, sinuous, little ridges. 

Peduncle, in the upper part, of rather less diameter 
than the capitulum; twice or thrice as long as it; tapering 
a little downwards ; surface of attachment wide and flat. 
Calcareous scales, minute, symmetrically and closely 
packed together: each scale is much flattened, and its 
shape, including the imbedded portion, is that of a sj)ear 
with its point broken off. The baShl end of each scale 
is conically hollow, and from the layers of growth con- 
forming to this hollow, there is a false appearance of an 
open tube running through the scale. • 

Attachment . — The surface of attachmSst is wide : the 



SIO 


POU.ICIPES FOLTMERUS. 


two cement-ducts, after running down the sides of the 
peduncle in a sinuous course, within the longitudinal 
muscles and close outside the ovarian tubes, pass through 
the corium, and then separately form, the most abrupt 
loops or folds. These are represented in PL IX, fig. 2, 
in which a space about of ioch square is given, 
as seen from the outside. At each of the bends, an 
aperture has been formed through the membrane of the 
peduncle, and cement poured forth. The manner in 
which the discs of cement (b) come out of the two ducts 
(««), and reach the external surface, is shown in the 
section, figure 2 a. The two tubes are firmly attached to 
the older layers of membrane, and are covered by the last- 
formed layers. In a young specimen, the cement-ducts 
were a little above Kunths of an inch in diameter, which 
had increased, in a medium-sized specimen, to The 
cement-glands arc retort-shaped, seated near each other, 
high up in the peduncle. 

Size. — The largest specimen which I have seen, was 
three inches in length including the peduncle ; the capi- 
tulum was ifijths of an inch long, and one in width. 

Tou/iy Specimen . — I examined one with a capitulum 
T^8?sths of an inch long, measured from the lowest whorl 
to the tips of the terga; the width was only Tiooths of 
an inch ; in old specimens the width of the capitulum is 
greater than the length. The length of one of the scuta 
was to 8 oths of an inch, therefore, greater than the width 
of the entire capitulum, which is not the case with mature 
specimens. Besides the scuta and terga, the carina and 
rostrum, and three pair of large latera, there was a lower 
whorl formed of ten or twelve valves, giving altogether to 
the capitulum of this very small specimen, either twenty- 
two or twenty-four valves. " 

Shape of Body, Back, Colours, ^c. — ^From the posi- 
tion of the orifice of the capitulum, the animal’s body is 
suspended to the scuta in a more transverse direction 
cthan is usual. The prosoma is well-developed, and is 
distinctly separated from the three posterior thoracic seg- 
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raente, by a band of tliin membrane. The tunic of the 
basal part of the sack, where it enters the peduncle in a 
blunt point, is thickened and covered with roughened 
rounded papillae. . The corium of the sack under the 
valves, is coloured (after spirits) so dark a brown as to 
be nearly black j the cirri and trophi are similar, but 
with a tinge of greenish-purple. 

Filamentary Appendages . — Of these there were, on the 
prosoma of one specimen, twelve pairs, and in another 
specimen fourteen pairs, seated in two approximate rows ; 
the middle filaments are the longest, equalling about half 
the diameter of the thorax : each is flattened, and tapers 
but little towards its summit, which is roughened with 
microscopical crests serrated on both sides ; on the summit, 
also, there are a few bristles and some very short, thick, 
minute spines. These appendages, are directed rather 
towards each other, and towards the thorax. 1 do not 
doubt that their numbers vaiy according to the size of 
the specimen. I believe that they are occupied by testes. 
Outside these filaments, on each side of the prosoma, there 
are two very irregular rows of papillze, intermediate in 
length between the filaments and the rounded swellings 
at the bottom of the sack. Beneath the basal articulation 
of the first cirrus, there is on each side, a short appendage, 
with a few bristles on its summit. Lastly, on each side of 
the middle of the mouth, on the prosoma, there is a longer 
appendage, dajk-coloured, furnished with a few scattered 
bristles on its sides and apex, and directed upwards and 
a little towards the adductor scutorum muscle. 

Mouth . — Labrum highly bullate, but with the upper- 
most part not more bullate than the lower part, and there- 
fore not overhanging it ; basal margin much produced ; 
crest with some small blunt teeth and some bristles. 
The inner fold of the labrum is much thickened, yellow, 
punctured, and with a tuft of fine bristles on each side. 

Palpi, approaching each other but not touching, club- 
shaped, or with broad and square extremities, thickly* 
fringed with serrated bristles. • * • 
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Mandibles with three unusually strong teeth, slightly 
graduated in size, with the inferior angle very coarsely 
pectinated ; the lower edges of the main teeth are rough- 
ened. 

Mawillce, (PI. X. fig. 13). Spinose edge about half the 
length of the mandibles ; the two upper spines arc un- 
usually strong ; close under, and almost hidden by them, 
there is a tuft of fine spines ; in the middle there is a 
second similar tuft mounted on a prominence ; and at 
the inferior angle there is a third tuft, also luountetl on a 
rather wider prominence, not quite accurately figured. 
In the interspaces between these tufts there are three or 
four pairs of spines of the usual njipearance and projecting 
just beyond the line tufts ; the upper of the two inters])accs 
is rather naiTower, but rather deeper, than the lower in- 
terspace. Apodeme very long, irregularly shaped, like 
an S, with a remarkable elbow near its attachment; apex 
slightly enlarged, thin and rounded. 

Outer Maxilla . — On the inner margin there is a deep 
and conspicuous notch, above and beneath which, there is 
a compact row of sei'rated bristles ; exteriorly the bristles 
are rather longer. 

Olfactory Orifices very prominent, pointing obliquely 
towards each other. 

Cirri . — Posterior cirri moderately long, much curled, 
with the segments (PI. X, fig. 27) flattened and wide; the 
anterior surface hemisphcrically ju’otuberant, supporting 
six pairs of spines, of which the lower ones approach each 
other ; between these spines there is a large tuft of very 
fine spines, of which the central ones are the longest ; there 
is an upper lateral group of very short strong spines; dorsal 
tufts composed of short, fine numerous spines. First 
pair seated close to the second pair, short, having in both 
rami eight segments, whereas in the same individual the 
second pair, which is nearly twice as long, had thirteen, 
and the sixth pair eighteen segments. Kami of the first 
..pair nearly equal in length, with their segments, excepting 
the two upper. Ones,- thickly paved with bristles, in the 
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midst, of which a tuft of fine spines, as in the posterior 
cirri, may be distinguished ; the dorsal tufts encircle the 
whole of each segment ; the spine-bearing anterior surfaces 
are protuberant chipfly in the upper part, so that they are 
obliepic. The posterior (?) ramus has its segments much 
wider than those on the other ramus ; and amongst the 
common spines, in the third and fourth segments, (counting 
from the bottom,) there are some very strong spines 
with their upper ends coarsely and doubly pectinated, 
each tooth being upwardly bent into a rectangular elbow. 
In the fifth segment, some of the spines are doubly 
pectinated with siimfie teeth ; and most of the spines are 
doubly serrated. The Second (PL X, fig. 25) and Third 
cirri have the five basal segments (fjths of the whole 
number in the second cirrus, and i\tlis in the third cirrus) 
of their anterior rami, extremely broad, protuberant, and 
paved with serrated bristles, amongst which, (except on 
the actual lowest segment,) there are some simply pecti- 
nated spines, and others with their teeth elbowed, exactly 
as in the first cirrus. The basal segments of the posterior 
rami of the second and third cirri, differ from the three 
posterior cirri only in the spines being slightly more 
numerous ; but none of them are pectinated. 

Pediceh, rather short ; the upper segment resembles, in 
the arrangement of its spines, the segments of the pos- 
terior cirri •, the lower segment is longer than the upper) 
and has two tufts of fine spines, between the two rows 
of long spines. In the second and third cirri, these two 
intermediate tufts on the lower segment of the pedicel, 
are not so distinctly separated from each other. 

Caudal Appendages, very small, uniarticulate, blunt 
and rounded ; tips bearing a few, very short, thick spines. 

Alimentary Canal. — Qilsophagus, somewhat curved at 
the lower end, where it enters the stofhach, which has no 
caeca ; rectum, unusually short, extending from the anus 
only to the base of the fifth pair of cirri. Within the 
stomach, from top to bottom, there were thousands of 
a bivalve entomostracous crustacean. • 
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Generative System . — Both ovaria and testes are largely 
developed ; the former fill the long peduncle ; the testes 
enter both the pedicels of the cirri, and the filamentary 
appendages on the prosoma; vesiculse seminales very large, 
reflected at their ends, extending across each side of the 
stomach. Penis rather small, coloured purplish, with nu- 
merous little tufts of bristles. 

Variation . — In some specimens in the British Museum, 
collected by Sir J, Ross, in the Southern ocean, and in 
another older set from an unknown source, several parts 
of the outer tunic of the animal’s body presented the 
remarkable fact of being calcified, but to a .variable 
degree; whereas in several specimens from California, 
there was no vestige of this encasement. Considering 
it most improbable that the calcification of the integu- 
ments should be a variable character, I most carefully 
compared the above-mentioned sets of specimens, valve 
by valve, trophi by trophi, and cirri by cirri, and found no 
other difference of any kind ; therefore I cannot hesitate to 
consider both to be the same species. The first Southern 
specimen which I examined presented the following cha- 
racters : on the prosoma there was a central longitudinal 
band, formed of a thin, brittle, brown-coloured calcified 
layer, which became irregularly rather narrow towards the 
thorax; on each side it sent out six or seven irregular 
rectangular plates, which surrounded and supported the 
bases of the two rows of filamentary appendages; and out- 
side these, some of the papilliform projections also had their 
bases surrounded by small, calcified, separate rings. The 
thoracic segments corresponding with the second, fourth, 
fifth, and sixth cirri had, on each side, an elongated cal- 
cified plate ; on the ventral surface of the thorax, between 
the first and second cirri, ^here were two minute plates. 
In all the cirri, excepting the first pair, the segments of 
the rami, and in the three posterior pairs, the segments 
of the pedicels, had their dorsal surfaces strengthened 
by oblong, quadrilateral, calcified shields, the upper mar- 
gins of which kre notched for the dorsd tufts of spine. 
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and the two lateral margins are also slightly hollowed out ; 
these are represented in figure 27. The lower segments 
of the pedicels of some of the cirri, had an additional 
calcified* plate on the antero-lateral face. 

These plates are of a faint-brown or yellowish colour, 
and are conspicuous: the degree of calcification differs 
considerably; some are quite brittle and very thin, others 
half homy, and effervesce only slightly in acids. After 
having been placed in acid, there is no apparent difference 
between the parts before occupied by the calcified plates 
and the surrounding membrane; these plates, however, 
are not superficial, but consist of several of the laminae, 
which together compose the ordinary integument, in a 
calcified condition. Like the integuments' of the body, 
and unlike the valves of the capitulum, these calcified 
plates are thrown off at each exuviation. Neither the 
exact shape nor number of the plates corresponded in 
different individuals, nor even on opposite sides of the 
same individual. The margins of the plates often have 
a sinuous corroded appearance ; they are, moreover, often 
penetrated by minute rounded holes, that is, by minute, 
rounded, non-calcified portions. In one specimen from 
the Antarctic expedition, there were only here and there 
a single shield on the segments of the posterior rami, and 
no plate on the prosoma. Of two specimens in another 
and older set in the British Museum, from an unknown 
locality, both had shields on the segments of the cirri, 
but only one had the large plate on the prosoma. I may 
here mention that in one specimen, in which the calcified 
plates were most developed, and which was nearly ready 
to moult, there were, within the filamentary appendages 
on the prosoma, small irregular balls of calcareous matter, 
appearing to me as if calcareous matter had been morbidly 
excreted, and not like a provision for the future. 

Range . — ^This species, in the present state of our 
knowledge, seems to range further than any other of the 
genus, extending from Upper California, (lat. 32° to 
35° N.,) across the Pacific, to at least 32° S., perhaps 
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much farther south, for it was collected during the 
Antarctic expedition, and 32° was the highest latitude 
traversed by that expedition. 

Affinities. — This species is closely related to"P. cor- 
nucopia and P. dedans, but differs rather more from them, 
than these two do from each other. In the capitulum the 
chief distinctive characters arc — the more perfect gradua- 
tion in size, and the greater number, (taking equal-sized 
specimens,) of the Avhorls of latcra — the darker colours 
■ — the central part of the basal margin of the carina in 
this species, being considerably excised — the peculiar form 
of the basal margin of the scuta — and lastly, the scutal 
margin of the terga being more hollowed out. In the 
animal’s body, the most obvious distinctive character is 
the uniarticulate caudal apj)cndagc. This species agrees 
with P. elegans, in the presence of the singular elbowed 
teeth, on some of the spines in the first three pairs of cirri. 


4. PoLLICIPES MITELLA. PI, VII, fig, 3, 

Lefas MITEI.LA. Linn. Systema Naturic, 1767. 

PoLLiciPES HiTELLA. Q. B. Sovoerby. Genera of Shells, fig. 2. 

PoiiYLEPAS MiTELLA. Ik Blaiwoilk. Diet. Sc. Nat. (1824) Plate, 

fig. 5. 

Capitulum Mitei.la. J. E. Gray. Annals of Philosoph., now 
scries, vol. x, 1825. 

P, capitulo valvaruni unico sub-rostro verticillo instructo: 
laterum pari superiore {introrsurn spcctanti) inferiorum 
magnitudinem ter aut quater mperante: lateribus inferiori- 
bus utrinque obtegentibua ; pcdunculi squamarmn verticillis 
densis, sgmmetrice di^ositis. 

Capitulum with only one whorl of valves under the 
rostrum : the upper pair of latera, viewed internally, are 
three or four times as large as the lower latera, which 
overlap each other laterally ; scales of the peduncle sym- 
metrically arrahged in close whorls. 
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Maxillae, deeply notched: caudal appendages, multi- 
articulated : filamentary appendages, none. 

PhilippiftC Archipelago, Mus. Cuming : China Sea, Mus. Brit. : Amboyna 
and East Indian Archipelago, according to llumphius and other authors : 
Madagascar, according to J. E. Gray. 

Capitulum, compressed, consisting of the scuta, terga, 
Carina, rostrum, and a large pair of upper latera, with a 
single lower whorl of smaller valves; these latter vary 
from 22 in very small specimens, to 20 in large speci- 
mens. The capitulum, therefore, is formed of at most 
34 valves ; but in the largest specimen seen by me, the 
capitulum being 2 3 of an inch in width, there were only 
32 valves. In the smallest', namely, with a capitulum 
•1 5 of an inch in width, there were 30 valves. The valves 
are remarkably strong, and formed of white shelly matter ; 
they are elosely approximate, and overlap each other : the 
scuta and terga are articulated together by a fold ; the 
apices of the valves arc either worn and disintegrated, or 
they project freely like horns beyond the sack, to a much 
greater extent than in any other recent species of the 
genus : even a considerable portion of the scuta projects 
obliquely upwards. The exterior surfaces of the valves 
(when not worn) arc covered by a strong yellow mem- 
brane, and the upper free parts arc generally attached 
together for some little length by this same membrane. 
The valves arc plainly marked by the zones of successive 
growth; and inost.of them arc ribbed and furrowed 
slightly, fi-om their umbones to their basal margins. The 
yellow external membrane, examined microscopically, is 
marked by, or rather formed of, numerous growth-lines, 
crossed by longitudinal beaded ridges. The tubuli are not 
numerous, and of small diameter. 

Scuta (PI. VII, fig. 3 a, a) trianguliir, with the apex 
more or less pi’oduced, according to the state of its pre- 
servation, and a little curved towards the terga ; basal 
margin, and in some degree the tergo-lateral margin, 
arched, and slightly protuberant; occludenf margin thick-. 
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ened, slightly prominent, with the inner edge covered 
by the yellow membrane, like the exterior surface of the 
valve. The upper part of the tergo-lateral margin over- 
laps a little the edge of the tergum, , and receives it in a 
furrow, — the two valves being thus locked together. 
This furrow lies in the freely-projecting, membrane- 
covered portion, and extends up to the apex ; it is of 
variable depth. Internally the scuta are concave, and in 
some old specimens to a high degree. In these latter, the 
basal margin, towards the tergo-lateral side, is strongly 
sinuous ; the prominences are formed by the terminations 
of the external longitudinal ridges, and correspond to 
the interspaces between the valves of the lower whorl. 
These ridges, which are interesting, from throwing light 
on similar ridges in some fossil species, are present, both 
on old and young specimens, and run from the apex of 
the valve, in a slightly curved line, to the tergo-lateral 
half of the basal margin, where, as we have just seen, they 
sometimes form prominences. They consist of three or 
even four obscure, almost confluent, ridges, of which the 
middle one is generally (but not always) the smallest : 
together they cover the whole of that part of the scutum, 
which is not overlapped along the basal margin by the 
rostrum and large upper latus ; and they seem evidently 
due to the growth of the shell in this interspace having 
been freer. So, again, the three or four small, confluent, 
component ridges have the same relation to the interspaces 
between the small latera of the lower whorl. 

Terga large, four-sided, with the internal growing 
surface (flg. 8a'^), almost diamond-shaped; basal angle 
bluntj rounded ; exteriorly, from the apex to the basal 
angle there is a rather broad, very slight prominence, 
which bears the same relation to the carina and upper 
latus, as do the ^compound ridges on the scuta to the 
rostrum and upper latus. The upper part of the scutal 
margin forms a slightly-projecting, rounded shoulder, 
though variable in its degree of prominence, in relation 
to the variable depth of the recipient furrow in the scuta. 
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Externally, parallel to the occludent margin, and close 
below the prominent shoulder, just mentioned, there is 
a slight and variable depression, extending up to the apex 
of the valve. This depression is due to the prominence, 
variable in degree, of the tergal edge of the recipient 
furrow in the scuta. 

Carina, triangular, strong, inwardly bowed, generally 
with a large upper portion freely projecting ; exteriorly 
with a narrow, sharp, central ridge or keel, which is solid, 
the interior concavity not reaching so deep ; inner growing 
surface (fig. 3 '^', b) deeply concave, triangular. Basal 
margin square — that is, transverse to the longer axis of the 
Carina, or it even rises (as is best seen in the growth- 
ridges) a little towards the exterior keel. On each side 
of the central exterior keel, there is a narrow longitudinal 
ridge, corresponding with the interspace between the 
sub-carina and the next-but-one latus of the lower whorl ; 
the latus next to the sub-carina is very small, and over- 
lies the ridge itself. In a very large specimen, these 
lateral longitudinal ridges formed (as they likewise did on 
the rostrum) slight prominences on the basal margin. In 
one specimen the carina was straight. 

nostrum closely similar, in almost every respect, to the 
carina, even to the exterior, lateral, longitudinal ridges, 
and in their relation to the interspaces in the lower whorl. 
The valve is generally not so long, but rather wider, more 
inwardly bowed^ and with the exterior solid keel less 
prominent than m the carina. The inner growing surface 
(fig. 3 b' d) is less acuminated at its upper end. 

Upper pair of Latera . — These are much larger than 
the remaining valves of the lower whorl ; they are straight, 
triangular, and much acuminated, with their apices, when 
well , preserved, extending far up, for fully three fourths of 
the height of the scuta. They nearly dqual in length the 
carina. The growing surface (fig. 3 b’, a) is flat, triangular, 
in well-preserved specimens forming only a third or a 
quarter of the entire length of the valve. In the middle 
of the basal mai^n there is a very filigbt. prominence. 
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corresponding with a slight external central ridge, formed 
as heretofore by the overlapping of two of the valves o^ 
the lower whorl. Basal margin nearly on a level with that- 
of the scuta and with the basal points of the terga,' 
The foregoing eight larger valves form the main cavity^ 
in which the body of the animal is lodged- 

Valves of the Lower Whorl. — These, seen externally, 
seem to belong to more than one .whorl, but inter- 
nally their basal margins stand on a level. They vary in 
number, as already stated, from 22 to 26. I have seen 
an individual with a valve more on one side than on the 
other. They arc of unequal sizes, but they are rather 
variable in this nespect : the largest are not above half the 
size of the upper latera : three or four pairs, together with* 
the sub-rostrum {e) and sub-carina (f), are always larger 
than the others : these two latter valves differ from the 
others only in being more concave. Seen externally,- all 
these valves project considerably, and curl a little inwards, 
with their apices generally worn and truncated. Viewed 
internally (fig. 3 o), whilst the valves arc in their proper 
places, the inner and growing surfaces of the smallest are 
seen to be triangular, — of the larger, some ai’e rhomboidaly 
and others quadrilateral with the upper side much longer 
than the lower. These latter valves overlap the upper 
parts of the little valves on both sides of them ; the rhom- 
boidal valves overlap a valve on one side, and are' over- 
lapped on the other ; the triangular valves are overlapped 
on both sides. 

The corium lining the capitulum is produced into 
narrow purple crests, which enter the intemtices between 
the valves, more especially along the line separating the 
upper and lower whorls. There is, also, a distinct flattened,^^ 
tapering, free projection of- corium, which enters bet^^B 
the Carina and suh-carina ; and another between the r^* 
trum and sub-rostrum. : 

Peduncle, much compressed, shoi t, rarely as loiig;!^ 
the capitulum; in one very large specimen it wa^^^- 
tremely shorty hardy one fifth of the length of the 
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tuluno. The attached portion, which is moderately pointed 
,in young specimens, becomes exti'cmely broad in old spe- 
cimens. The calcified scales sometimes difier a little in 
size, irf’specimens qf the same age : they are always com- 
jiactly and symmetrically arranged : in old specimens they 
are much larger than in young ones : each scale has, 
at first, a transversely elliptic growing base, which ulti- 
mately becomes nearly circular. Exteriorly the tips of 
the scales are always disintegrated ; they are sometimes 
did). shaped, owing to the scales having been re-added to 
after a period of reduced growth. The scales arc fringed 
with brow’Ti disintegrating membrane. 

Attachment . — -At the base of the peduncle, the two 
cement-ducts running together, twist about in a singular 
manner, and at their bends pour forth cement. According 
to the age of the specimen, the ducts vary in diameter from 
to #iuths of an inch. The tw-o cement glands are 
fimall and difficult to find ; they are retort-shaped, with tw^o 
ovarian tubes entering each. They lie elose together, in 
hearly the centre of the peduncle, and less than half-way 
down it. This proximity of the two cement-glands, and 
their position low down the pediindc, are of interest in 
relation to the position of these same glatids in the sessile 
Cirripedes. 

Size atid Colours .-. — This is the largest and most massive 
species in the family. I have seen one specimen in the 
British Museum, from the Coast of China, 3'3 inches 
across the capitulum, and 1’5 in length, with the valves 
surprisingly thic^. The relative width and length of the 
capitulum varies. The sack (in specimens long kept in 
cmirits) is dirty pm’ple, and c.xtcriorly between the scuta, 
diffk purple. The cirri, trophi, penis, caudal appendages, 
thfiSe posterior segments of thd thorax, and the abdominal 
are dark-brownish purple. 

— Thorax remarkably compressed and carinated ; 
^I^BQma pretty well developed. Extending from the base 
e^^e second cimis, to nearly a central line on the thorax, 
is on each side a rounded ridgfi : there is a second 

21 
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transverse ridge, running from the base of the first-cirrus 
to near the adductor scutorum muscle : these ridges seem 
formed merely to allow of the larger development of the 
testes. 

Month . — Labrum highly bullate; crest without any 
teeth, but with a few minute hairs. The inner fold of the 
labrum forming the supra-msophageal cavity, is thickened, 
and shows a trace of a central line of junction, as in Sessile 
Cirripedes. 

Palpi (PI. X, fig. 7), small ; of a singular club-like 
sh.apc, owing to the convexity of the outer margin ; exterior 
spines long, all doubly serrated. 

Mandibles (PL X, fig. 1), with five teeth, of which the 
second is very small ; inferior angle coarsely pectinated. 

Maxilla (fig. 14), with a deep narrow notch (bearing 
some tine spines) beneath the two upper great spines, 
which stand on a prominence; edge straight, bearing 
fourteen or fifteen pairs of spines : on the inferior angle 
there is an obscure tiift of shorter and finer spines : apo- 
demc long, sinuous, and slender. 

Ollier Maxilla (fig. 1 7), with the inner margin divided 
by a deep notch into two lobes, of which the upper one 
is rather short ; both are clothed with a compact row of 
short bristles ; exterior margin with longer bristles. 

Olfactory Orifices, largo and prominent to an unusual 
degree. 

Cirri, moderately long and curled ; the four posterior 
pair are alike ; each segment has its anterior face some- 
what protuberant, and bears six pairs of long spines, with 
a rather large, narrow tuft of intermediate spines, some 
of M'hich are finely and doubly serrated. The dorsal tufts 
consist of short, thick spines, with some fine longer ones. 
The first cirrus is seated near the second; its rami are 
slightly unequal iA length; lower segments paved with 
bristles ; one ramus is thicker than the other, and some 
of its segments have coarsely pectinated spines. Second 
cirrus has the five basal segments of its anterior ramus 
highly protuberant, and paved with bristles, of which 
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some airc coarsely pectinated ; the basal segments of the 
posterior ramus are rather more thickly clothed with 
i)ristles than are the posterior cirri, but otherwise resemble 
them. '• The third cimis, as already stated, is exactly like 
the three posterior pairs ; and this is a very unusixal cir- 
cumstance. On the dorsal surfaces and sides of tin; 
pedicels of the posterior cirri, there arc some scattered, 
short, thick, minute spines. 

Caudal Appendages, multi-articulate : in a medium- 
sized specitnen, each contained eight segments, which 
reached half-way up the upper segment of the pedicel of 
the sixth cirrus. Lower segments flattened; tlie upper, 
tapering, and cylindrical; all have their u])per margins 
furnished with stiff, little s[)ines. In a young sj)ecimen 
(only ’3 of an inch in length, including the peduncle), 
the caudal appendage contained only, four segments, and 
the tip did not reach to the upper edge of the lower 
segment of the pedicel of the sixth cirrus. 

Stomach, without caeca. 

Generatwe System . — Vcsicuhc seminales not reflexed 
at their broad ends ; white, spotted with black. Testes, 
pear-shaped, borne on long footstalks : j)enis covered with 
minute bristles, in little tufts arranged in straight lines. 
The ovarian tubes fill up the peduncle to its base, but do 
not surround the sack ; they are of small diameter, and 
simply branched. There is a very narrow ovigerous fr<c- 
num, with a straight edge, lying on each side under the 
line of junction between the scutum and upper latus. 

AJJiniiies . — ^'riiis species diflers from all the others of 
the genus, in the third cirrus resembling exactly the three 
posterior pairs. In most of its characters — namely, in the 
symmetrical arrangement of the scales on the peduncle, 
in the considerable size of tbc valves of the lower whorl, 
in the general approximation of the halves; in the multi- 
articulated caudal appendages, in the form of the outer 
maxilla), in the prominent olfactory orifices, in the basal 
segments of the anterior ramus alone of the second cirrus, 
being paved with bristles, there is more Affinity to P. cor- 
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vucopia, P. elepans, and P.polymerm than to P. sertus 
and P. spinosHn. 

In the sciila and terga being articulated together, in 
the union of all the valves by stiff membrane, in the 
peculiar mamu'r in which the valves of the lower whorl 
overlap each other, in the eorinm entering between some 
of the valves in filiforined appendages, in the near equality 
of size of the rostrum and carina, in the shortness of the 
peduncle in old specimens, in the position of the cement- 
glands, and lastly in the characters of the third pair of 
cirri, this species presents a closer aflinity to the sessile 
Cirripedes, more especially to the Chthamalina;, than does 
any other species of any other genus amongst the Lepa- 
didaj. 'i’he movements, however, of the four opercular 
valves are not at all more independent of the other vfilves, 
than in the other Pedunculated Cirripedes ; and the pe- 
duncle is furnished with all its characteristic muscles. 


5, PoLLICIPES SPINOSUS. PI. VII, fig. 4. 

Anatifa sriNOSA. ct Voyage de I’Astrolabo. PI. 

xciii, lig. 17. 

P. capitulo valvarum mo aut plurihus suh-rostro verti- 
cillis instructo ; latenmi pari swperiore vix inferioribus 
lonpiore : memhrand valvas tepente (post desiccationem) 
subfused flavescente pedunculi squamis i',i(equalibm, non 
symmetricis ; verticillis longixiscule distantibus. 

Capitulum with one or more whorls of valves under 
the rostrum : upper pair of latcra only slightly larger than 
the lower latera : membrane covering the valves (when 
dried) light yellowish-brown : scales of the peduncle of 
unequal sizes, imsymmetrical, arranged in rather distant 
whorls. 

Maxillm, with the edge square and straight: caudal 
appendages uni'articulate : filamentary appendages, none. 

New Zealand. Mus. Jai'din dcs Plantes, Paris : Mus. Cuming 
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Capitulum, flattened, triangular, broad, with the valves 
varying in number, in full-grown specimens of the same 
size, from 30 to above GO ; the scuta, terga, and carina 
are vefy much larger than the other valves ; the rostrum, 
however, is nearly half the size of the carina ; the remaining 
valves arc exceedingly small. In some specimens there is 
only one whorl under the carina ; in other specimens there 
are distinctly two whorls. The scuta, terga, and carina 
stand pretty close together; they are moderately thick, 
and are covered, in chief part, by yellowish-brown mem- 
brane, which is destitute of spines. 

Scuta, triangular, broad, basal margin slightly pro- 
tuberant. 

Terga, as large as the scuta, flat, regularly oval, basal 
point blunt and rounded. 

Carina very slightly curved, triangular, internally 
rather deeply concave, basal margin straight. The inner 
and growing surface is four fifths of the entire length of 
the valve. In half-grown specimens the apex proj(;cts a 
little outwards. 

JRodrum, small, nnich curled inwards ; the basal margin 
is much hollowed out ; the inner surface is broadly tri- 
angular, more than twice as wide as high, and about 
one fourth of the entire length of the valve. The re- 
maining valves, about 26 in number, do not correspond, 
on the ojjposite sides of the same individual, they are 
exceedingly small, w'ith the sub-cariua, sub-rostrum, and 
three pairs of latera a trifle larger than the lower latera, 
which arc generally aiTanged in two whorls. In shape 
all the latera are nearly alike ; they consist of flattened 
styles, with their inner surfaces transversely oval, and more 
or less elongated, the larger ones being most elongated. 

Peduncle, broad, barely as long as t^e capitulum. The 
calcareous scales are irregularly shaped, minute, elongated 
and pointed, phiced in separate transverse rows, and 
crowded together in each row. Only the scales in the 
uppermost row grow regularly; but some of the lower 
scales continue to. be added to irregularly, and hence arc 
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the largest. On the otlier hand, the lower ])art of th® 
])e(hinclc, from the first formed scales having been worn 
aAvay, is often ((iiite naked. From tliis cause, and from 
the continued and irregular growth of some of the' lower 
scales, the rows in this part of the peduncle, generally 
become iiTcgnlar. The surface of attachment is broad. 

In a half-grown specimen, with a capitnlum oidy f;,ths 
of an inch long, all the lower valves were eonsiderably 
larger in proportion to the scuta, terga, and cariua, than 
in full-grown individuals. 

Size and Colours . — Length of ca})itulum in the largest 
specimen, ^ths of an inch; breadth, slightly exceeding 
the length. Colours after having been long in spirits — 
upper part of sack, thorax, pedicels of eirri, and penis, 
clouded with fine purple ; cirri banded with the same ; 
exterior convex surface of the outer and inner raaxillie 
and palpi dark purple ; prosoma yellow. The membrane 
of the peduncle and of the capitulum is dirty yellow, with 
bands of purple between some of the valves. 

Filumcntarj) Appendages, none. Ovigerous fraena placed 
near the middle of the basal margin of the scuta ; small, 
semi-oval, with an elliptical ring of bead-like glands; 
glands seated on long footstalks. 

Mouth. — ^Labruui far ])roduced towards the adductor 
muscle ; upper part highly bullate, nearly equalling the 
longitudinal diameter of the rest of the mouth, and very 
slightly overhanging the lower part; crest with very 
minute bead-like teeth. 

Falpi, with their inner margins considerably excised, 
most thickly clothed with spines. 

Mandibles, with three strong teeth, two unequal-sizcd 
small teeth being placed between the first and second, 
thus making five |}ltogethi;r ; inferior angle broad, pec- 
tinated. 

MaxiRce, with its edge broad, straight, bearing about 
twenty pairs of-spines, shorter than the large upper spines. 

Outer Maxilla, with the bristles in front, continuous, 
and without ahy notch ; exterior surface with a promi- 
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nence clothed with long spines. Olfactory orifices slightly 
prominent. 

Cirri. — First cirrus placed near to the second ; poste- 
rior cirri not much elongated, with their segments slightly 
protuberant, bearhlg four pairs of spines, of which the 
lower pair is small ; spines slightly serrated. In the lower 
segments, these spines are exceedingly unequal in length, 
the inner spines on both rami, not being above one fourth 
of the length of the outer corresponding S[)ine in each 
pair. The tufts intermediate between these {)airs, are not 
very large : oh the lateral upper rims there are some strong, 
short spines : dorsal tufts with short, thick spines. First 
cirrus about three fourths as long as the second cirrus, with 
numerous tapering segments, three or four of the lower 
ones being thick and protuberant : in the first cirrus there 
are eleven segments, and in the sixth cirrus, seventeen. 
Second cirrus, with the anterior ramus slightly thicker 
than the posterior ramus : a few of the basal segments of 
both rami are protuberant, and thickly clothed with spines. 
In the third cirrus, the two rami are nearly equally thick, 
with some of the basal segments in both clothed, like a 
brush, with spines. In these brushes on the first, second, 
and third cirri, most of the spines are doubly toothed, 
each tooth being simply conical. 

Caudal Appendages, small, much flattened, straight on 
the exterior side, and curved on the inner side, with a 
row of short, rather thick spines on the crest, and a few 
on the exterio^ margin. 

The AJfinilies of this species will be given under the 
head of the following, F. sertus. 


6. PoLLICIPES SERTUS. PI. yil, fig. 6. 

• 

F. capitulo valvarum uno out jduribus sub-rostro ver- 
ticillis instructo ; later uni pari super iore vix in/erioribus 
longiore: nienibrandvalvas tegente {post dcsiccationem)fu8co 
ru/escente obscuro; rostro dimidiam ,carince longitudinew' 
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(pqiiante^ supvrjiciei internoi aliitruUne latiludinem^ plus 
duph) superaiite : peduncnli sguamis inaiqualibus^ non sy/n- 
inctncis: verticiUis lomjiuscule distantihus, 

Capitulum with one or more whorls of valves iimlcr the 
rostrum : upper i)air of latera only slightly larger than the 
lower latera : membrane covering the valves (when dried) 
dark reddish-brown : rostrum half as long as the carina, 
Avith its inner surface more than twice as high as broad : 
scales of peduncle of unequal sizes, unsyinmetrieally 
arranged in rather distant whorls. 

Maxillae with two tufts of fine bristles, sej)aratcd by 
largei* spines : caudal appendages uiiiarticulate : lila- 
mentary appendages none. 

New Zeulaiid ; Mus. Cuming. 

• Cnpitidvniy much flattened, broad, sub-triangular. 
Valves exceedingly various in number; in the largest 
specimen with a capitnluni roths of an inch high, and 
Voths of an inch wide, there were only thirty-one valves, 
and these formed oidy a single whorl under the carina 
and rostrum; whereas, in another specimen, which was 
barely /iiths of an inch in length, there were fifty-two 
valves, and these formed two or three distinct wdiorls under 
the carina. Scuta, terga, carina, and rostrum, ranch 
larger than the other valves. All are moderately thick, 
placed rather distant from each other, covered with thick 
membrane which abounds with tubuli, arranged in row's ; 
surface apparently smooth, but with a very high power, 
extremely minute spines can be seen at the extremities of 
almost all the tnbuli. Little bunches of reddish fibrous 
matter are imbedded in the membrane, like tufts of sea- 
weed floating in water. 

Scuta, triangular, basal viargin curved, })rotnberant ; 
the upper part of th« tergo-lateral margin is, also, slightly 
protuberant. 

Terffa, large, oval, basal angle broad, square; lower 
part of carinal margin straight, upper part narrowed in; 
the apex is covered with membrane and projects freely. 
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Carina, triangular, intenially dccj)ly concave, either 
straight, and with the apex free, or inwardly and con- 
siderably curved ; basal margin ncai ly straight. 

llostrim, about half the length of the carina; cither 
straight or inwardly curved ; it projects freely for full half 
its Jength ; inner growing surface triangular, more than 
twice as high as wide j basal margin very slightly hollowed 
out. The mh-caritia and mb-rosfrum arc larger than 
the largest of the latera ; their inner surfaces are trans- 
versely elongated, rounded at both ends, and slightly 
concave; externally they are pointed, and project out- 
wards; sometimes the sub-carina, and sometimes the 
sub-rostrum is the largest. 

Laiera, small, with their inner surfaces transversely 
elongated, the larger being the most elongated. Externally 
they arc acuminated, and directed upwards ; they project 
but very little beyond the thick membrane in which they 
arc imbedded. Neither the number, size, nor shape of 
the latera agree on o[)posite sides of the same individual ; 
and it would appear that, occasionally, some of them cease 
to grow, and disajjpoar. In the large specimen with only 
thirty-one valves, the three paire of latera, corresponding to 
the upper, rostral, and carinal latera in Scalpcllum, u’erc 
larger in a marked manner than the other’s ; but in the 
specimen with fifty-four vulvc.s, this could hardly be said 
to be the case. ■ In this latter specimen, some of the valves 
in the lowermost whorl were exceedingly minute. 

Peduncle, Hroad, about as long as the capitulum ; 
surface of attachment wide; calcareous scales minute, 
placed in transverse rows, which become less and less 
regular in the lower part. The scales do not stand very 
close together; they are of unequal sizes and irregular 
outline ; generally spindle-sljaped ; calcareous matter is 
added regularly only to the scjdes imthc uppermost row, 
and irregularly to some of the lower scales. The latter, con- 
sequently, are the largest, and often much elongated; they 
are sometimes of singular and irregular shapes. 

Colour . — -The membrane covering 'Ijlie valves and* 
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foruling the peduncle, (after having been long kept dty, 
and not having been in spirits,) is (lark reddish chocolate- 
brown; coriinu of sack dark purple; cirri banded with 
dark puiidish-brown, with the lower parts of the, tropin 
similarly coloured. 

Fitamoilari/ Appendages, none, but on the prosoma 
there are scattered some small paj)illie, which are rough- 
ened by finely spinose scales, like combs ; these papillae 
certainly seem to represent the filaments in Follicipes 
cornucopia and its two allies. 

Ovigerous Frmna, seated in the same position as in 
F. spinosm, but rather longer, with an elliptical tuft of 
glands on the crest. 

Mouth, not placed far from the adductor muscle. 

Lahrum, moderately bullate, with the upper part not over- 
hanging; no teeth on the crest. Palpi, short, broad, blunt. 

Mandihlcs, with three main teeth, with either one or 
two smaller teeth inserted between the first and second, 
making four or five altogether; inferior angle rather 
narrow, pectinated with long and fine spines. 

Maxilla, rather broad, with two long upper spines ; 
beneath which there is a very small prominence bearing a 
minute tuft of fine bristles; beneath this, there are eleven 
pairs of rather long and strong sj)incs; and the inferior 
angle is formed by a rather broad, upraised, and obliquely 
rounded prominence, bearing a broad tuft of fine spines. 

Outer Maxilla, with the inner surface continuously 
clothed with short spines; exteriorly there is a slight 
prominence with long hirsute spines. 

Olfactory Orifices barely prominent. 

Cirri . — First pair placed near the second; the seg- 
ments of the three posteiior pairs are slightly protuberant, 
and bear three or four paw;s of finely serrated spines; 
intermediate tufts long, the middle spines being the 
longest ; spines on the upper lateral edges long and strong; 
dorsal tufts I’ather short. First cirrus, long, multiarticu- 
late, having fourteen or fifteen segments, whilst the sixth 
cirrus had ninej;een segments; rami unequal in length by 
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about, two sojfinciits ; basal segments protuberant, brush- 
like. Second and fhird cirri with live basal segments of 
both rami protuberant and brush-like ; but the anterior 
rami i» both cirri are broader than the posterior rami- 
Spines on the protiUierant segments of both rami of both 
ciiTi, coarsely and doubly pectinated. 

Caudal Appendages (PI. X, fig. 19), minute, uniarticu- 
late, club-shaped, with the enlarged ends directed inwards, 
or towards each other ; summits sparingly clothed with 
very short spines. 

Penis, small. 

A/jUnUies. — This species makes a very close approach 
in the general form and relative sizes of all the valves, 
and in the variability of the number of the whorls, to 
P. spinosus; there is a still closer and more important 
resemblance, in the inequality and manner of growth of 
the calcareous scales on the poduiude. These species 
differ, in the colour of the membrane covering the valves, 
atid in the greater development of both I’ostrum and sub- 
rostrum in P. sertiis. The rostrum of the latter is longer 
than half the length of the carina, and its inner sm-faec 
is more than twice as high as wide ; and tlic sub-rostrum 
is twice as large as any of the latcra, — all points of dif- 
ference from P. spinosus. 

In the characters of the mandibles, and more cs[)ecially 
of the outer maxilli® ; in the length of the first pair of 
cirri ; in both rami of the second and third cirri having 
their basal segments brush-like, with pectinated spines ; 
and in the shape of the caudal appendages, there is a 
close relationship to P. spinosus, and through this species 
to Scalpellmn villosuvi. In the little prominence of the 
olfactory orifices, P. sertm differs from most of the allied 
forms, excepting P. spinostis.* In the maxillm having two 
prominences bearing fine tufts of b?istlcs, in the rough- 
ened knobs on the prosoma, and in the presence, in some 
individuals, of two or three whorls of valves under the 
carina and rostrum, there is a marked tendency in P. sertm ^ 
to approach P. cornucopia, P. elegans, ahii P. polymeras. 
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Genus — Litiiotrta. PI. VIII, IX. 

Litiiotrya. G. B. Soioerby. Genera of Gliells, April 1822. 
Litholkpas. Tie Blainmlle. Diet, tics Seiriic. Nut., lS2 k 
Absta.* Leach. Zoological Journal, vol. ii, July 1825. 
l^RisN/iius ct (JONCiiOTiiYA. J. E. Oruj/. Aniitils of riiilosopliy, 
vol. X, (new scries,) August 1825. 

Lkpas. Gmelbi. Systeina Natune, 1789. 

Anatipa. Quoj/ci Guimard. Voyage dc TAstrolabe, 1832. 

8 , si inter cas parvftm {s(Tpc rndimentalc) rosfrnm 
et duo parva tafera nimerenlur ; incrementi line.is concinm 
crenatis : peduneutus squmnis calcareis parvis vestituSy in 
verticillis superiorihus crenatis; aut calyci basali calcareo 
ant discorum ordini ajjixus. 

Valves 8, including a small, often rudimentary rostrum 
and a pair of small latcra : lines of growth finely crenated. 
Peduncle covered with small calcareous scales, those of 
the upper whorls crenated; attached cither to a basal 
calcareous cup, or to a row of discs. 

Body lodged within the peduncle : mandibles with 
three teeth, the interspaces being pectinated ; maxillaj 
various : olftictoiy orifices slightly prominent : caudal 
appendages multiarticulate. 

Lodged ill cavities, bored in calcareous rocks, or shells, or corals ; generally 
within the Tropics. 

Description. — The capitulum is not much compressed, 
a horizontal sectioxi giving an oval .figure ; it is placed 
obliquely on the peduncle, the scuta descending lower 
than the terga and carina. There are eight valves, of 
which the scuta, terga, and carina are large ; the rostrum 
and a pair of latcra are very uinall and often rudimentary. 
These three latter valves are essentially distinguished from 
the scales of the peduncle, the upper ones of which they 

* Tlic description of Absia is so inaccurate, that I should not have rccog- 
»nised it, liad not tlie LUhohya Nicobarica, in a bottle in the British Museum, 
borne this name. , *■ • 
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sometimes hardly exceed in size, by not being moidted at 
each period of exuviation. The latera overlie the carinal 
half of the terga ; I presume that they arc homologous 
with the cariiual latera in Scalpellum. Each sucecssiva; 
layer of shell forming the valves is thick, and extends 
over nearly the whole inner surface ; hence the carina and 
terga, and to a certain extent the scuta, either actually do 
project freely mu(.h beyond the sack, or would have done 
so, had not their upper ends been removed; for the upper 
and old layers of shell, in most of the species, cither scale 
off or disintegrate and wear away. A rectangularly pro- 
jecting rim, seri’atcd by small teeth, is formed at the 
bottom of each fresh layer of growth, along the external 
surfaces of each valve (see upper part of fig. 1 b' PI. VIII.) 
This structure, as well as that of the crenated scales on 
the peduruflc, is important, for by this means the animal, 
as we shall prcsenlly sec, forms and enlarges the cavity 
in the rock or shell in which it is imbedded. 

I'he scutum overlaps cither about one third or even one 
half of the entire width of the tergum, and abuts against a 
prominent longitudinal ridge on its exterior surface. In 
L. trnncnld and L. ValenHana, this ridge on the tergum 
being folded over towards the scutum, forms a conspicuous 
furrow, receiving the tergal margin of the latter. In 
L. Vnlcniiam, there is a second furrow on the carinal 
side of the tergum, receiving the upper end of the corium- 
covered or gro^i^ing surface of the carina. IJcsides these 
provisions for holding together the valves, there arc, appa- 
rently, others for a similar purpose ; thus in each scutum, 
under the rostral angle, there is a roughened knob-like 
tooth, which touches the under side of the little rostrum, 
and no doubt serves to give attachment to the mem- 
brane uniting the three valves together. In some species, 
the adjoining basal margins of the scitta and terga, where 
touching each other, are inflected and roughened ; again 
in L. Ithodiopm, the carinal angles of the terga arc pro- 
duced into points, and in L. truncata and L. Valentiana 
into prominent roughened knobs, which* touch two cor- 
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responding small knobs, on the upper part of the growing 
surfnec of the carina. Moreover, considerable portions 
of the inner surfaces of the scuta and terga, are rough- 
ened Avith minute sharp, imbricated ppints, apparently for 
the firmer attacluuent of the corium. The roughened 
knobs at the rostral angles of the scuta, no doubt arc 
homologous with the teeth in a similar position on one or 
both scuta in Lepas, and in some fossil species of Pollicipcss, 
as in P. validus. The other projections and roughened 
surfaces are peculiar to Lithotrya. The growth of all the 
valves is, as in Pollicipcs, simply doAvnwards. 

The Scuta are triangular, with their umboncs or centres 
of gi’owth at the apex ; the tergal margin, as seen from 
within, is cither nearly straight or much hollowed out, 
accordingly as the scuta simply overlap the terga, or arc 
received in a furrow. In some of the sj)ecies there is a 
distinct pit for the adductor muscle, and in others this 
cannot be distinguished. 

Terc/a . — These present great difFercnccs in shape ; but 
all appear to be modifications, (as seen internally,) of a 
rhomboidal figure, which seems to be the normal form of 
the terga in the Lepadidac. Of the lower part of the 
valve, the whole exterior surface, with the exception of 
a narrow ridge running from the apex down to the basal 
angle, is hidden by the overlapping of the scuta, latera, 
and carina. 

The Carina, in outline is triangular, with the basal 
margin in some species extremely protuberant. In the 
first four species, the internal surface is concave, in 
L.truncata and L. Vulcntiana it is convex, with a central 
raised ridge, and consecpicntly the upper freely-projecting 
portion of the valve, has a prominent central crest or ridge ; 
in L, Nicobarica and L. Phodiopus there is only a trace 
of this ridge. The rostrum, as before stated, is always 
very small ; it, as well as the latera, are most developed 
in Z. Nicobarica, and least in L. truncata and L. Valen- 
tiana ; generally only a few zones of growth are preserved, 
and from their being enlarged at their basal serrated rims, 
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the rcstrum sometimes appears like a few beads of a neck- 
lace strung together. 

The Lnfera arc remarkable from being placed over the 
carinal* half of the^terga, in an oblicpie position, j)arallel 
to the lower carinal margin of the terga. A section, 
parallel to the growth layers, varies in the different 
species from elliptic to broadly oval, and in L. Nico/jarica 
it is triangular. Only a few layers of growth are ever 
prcseiwed. In L. truncata, where the latera are repre- 
sented by mere stiles, (like strings of beads), and arc even 
less in width than the rostrum, they are imperfectly cal- 
cified. 

Microscopical Stmeture of the Valves. — The shelly 
layers are. white, and generally separate easily, so that in 
L. dorsalis it is rare to find a specimen with the upper part 
of the valves perfect. The valves arc so translucent, that 
in the thin margins, even the tubuli could be sometimes 
distinguished. The valves arc coated by strong yellow 
membrane, which, after the shelly matter in L. dorsalis 
had been dissolved in acid, separated into broad slips, 
answering to each zone of growth. On the lower margin 
of each slip, there is a row of closely approximate spines, 
generally slightly hooked, pointed, p^th of an inch in 
length, and To,®,th of an inch in diameter ; they ari.se out of 
a little fold ; all arc furnished with tubuli of the same 
diameter with themselves, running through the whole 
thickness of thc^ shelly layers, and attached, apparently, by 
their apices, to the underlying corium. As the spines are 
very numerous, so arc the parallel rows of tubuli. After the 
shelly layers had been dissolved, there was left in L. dor- 
salis (well seen in the latera), an extraordinary, conferva- 
like mass of branching, jointed, exces-sively thin tubes, 
sometimes slightly enlarged ‘Jtt the articulations, and ap- 
pearing to contain brown granular nuJtter : other portions 
of the valves, instead of this appearance, exhibited mem- 
branes or films with similar, branching, articulated tubes 
or vessels attached to them : I have not seen this apj)ear- . 
ance in any other cirripedc. The 'yclfow exterior en- 



336 


GENUS — LITIIOTRVA . 


vcloping membrane, with its spines, is present in all the 
species of the genus j in L. llkodiopm these spines are 
much larger than in L. dorsalis, and on the inner sides 
of the Carina they arc trifid and quadrifid, and large 
enough to be cons{)icuous with a lens of weak power. 

Peduncle. — The most remarkable fact concerning this 
part, is that the outer tunic, together with the calcareous 
scales w’ith which it is covered, is moulted at each 
successive period of exuviation and growth. I demon- 
strated this fact in L. dorsalis and L. Iruncala, by removing 
the old tunic and finding a new membrane with perfect 
calcified scales beneath ■, and as these two species, (I ob- 
tained, also, pretty good evidence in L. Nicobarica,) are 
at the opposite extremes of the genus, no doubt this fact 
is common to the whole genus. I know of no other 
instance, amongst Cirripedia, in which calcified valves or 
scales are moulted. I am not certain that the whole skin 
of the peduncle is thrown off in a single piece ; though 
this almost certainly is the case with the uppermost and 
lowest portions. The animal’s body is partly lodged 
within the peduncle, which is generally from one to three 
times as long as the capitulum, and in the upper part is 
fully as broad as it. The scales with which it is clothed, 
extend up in the triangular interspaces between the basfil 
margins of the valves. The scales of the upper whorl, or 
of the two or three upper whorls (PI. VIII, figs. 1 b' 
and td) are larger than those below ; apd these latter 
rapidly decrease in size, so as to become low' down on the 
peduncle, almost or quite invisible to the naked eye. The 
scales in each whorl, are placed alternately with those in 
the whorls, above and below. All the upper scales ai’c 
packed rather closely together; those in the uppermost 
row are generally nearly q\ladrilateral ; those in the few 
next succeeding wliorls, are triangular, with their basal 
margins protuberant and arched ; the scales, low down 
on the peduncle, stand some way apart from each other, 
and generally consist of simple rounded calcareous beads, 
of which some* of the smallest in L. dorsalis were only 
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of an inch in diameter. In the lowest part of the 
peduncle these scales, after each fresh exuviation, arc ap- 
parently soon worn entirely away by the friction against 
the sides of the cavjty ; hence in most specimens this part 
of the peduncle is quite naked. This same part, how- 
ever, is furnished with nail- or rather star-headed little 
projections of hard, yellow, horny chitine (fig. 3 e). . The 
star on the summit seems generally to have about five 
irregular points ; one star which I measured was is^Tnth of 
an inch in total width, the foot-stalk being only ,j,;t„itli of 
an inch in diameter ; the whole projected .itlis of an inch 
above the surface of the peduncle ; from the footstalk a 
fine tubulns rims through the membrane to the under- 
lying corium. These star-headeil little points are often 
nuudi worn down; in one specimen which ivas on the 
point of exuviation, there remained,' in the lower part, 
close above the basfd calcareous cup, only some hard, 
smooth, yellow, little discs, on a level Avith the general 
surface of the membrane, — ^tbesc lx;ing the inters(;cte<l or 
worn down footstalks, with every trace of the calcareous 
beads gone. Hut in this same specimen, under the old 
pcduncnlar membrane, there was a new one, studded with 
the usual circular calcareous beads, slightly unequal in 
size, generally about ;i,(uth of an inch in diameter, and 
each furnished with a tnbulus ; but as yet none of the 
star-headed points of chitine had been formed. 1 believe 
that these latter are developed from the tubuli leading to 
the calcified beads, and, therefore, arc formed directly 
under them. In L. caula the lowest scales on the peduncle 
are a little larger than in L. dormUn, giving a frosted 
appearance to it, and all of them are serrated (fig. 3 d) 
round their entire margins. Generally only the scales in 
the uppermost, or in the thl’ec or fgnr upper rows are 
serrated, and this only on their arched and protuberant 
lower margins. The state of the serrated edge varies 
extremely in the same species, from elongated conical 
teeth to mere notches, according to the/nnount of wear 
and tear the individual has snttered s’ince the last period 
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of exuviation ; so also do the teeth or serrated margins 
on the valves of the capitulum. Each scale has a fine 
tubulus passing from the coriuin through the membrane 
of the peduncle to its bluntly-pointed imbedded feiug or 
base. The membrane is transparent, thin, and tender, 
to a degree I have not seen equalled in the other Lepa- 
didae, except, perhaps, in Ibla. It is much wrinkled 
transversely. 

Mmdes of ihe Peduncle. — These consist of the usual 
interior and longitudinal, — exterior and transverse — 
and oblifjuc fasciaj; the former arc unusually strong; 
downwards they are attached to the basal calcareous cup 
or disc, and upwards they extend all round to the lower 
curved margins of the valves. They are, as usual, without 
transverse striaa. Besides these, there are, (at least in 
L. dorsalis and L. Nicoljarica,) two little fans of striae-less 
muscles, which occur in no other pedunculated cirripede ; 
they are attached on each side of the central line of the 
Carina, near its base; they extend transversely and a 
little upwards, and each fan converges to a point where 
the lower margins of the carina and terga touch ; of these 
muscles, the upper fasciae are the longest. Their action, 
I conceive, must be either to draw slightly together the 
basal points of the terga, and so serve to open their 
occludent margins, or to draw inwards the base of the 
carina : these muscles apparently first shadow forth the 
posterior or carinal, transversely-striated, opercular muscles 
of sessile cirripedes. 

Basal Calcareous Cup or Discs. — I have seen this part 
in all the species, except L. Valentiana, and in this it 
probably occura, considering its very close alliance with 
L. truncata. The size, form, and conditions of the cup 
or disc varies infinitely aceJording to the age, size, and 
position of the individual specimen. We will commence 
with a full-sized animal, which has ceased to burrow 
downwards into the rock, in which case the discs usually 
grow into a cup, and become largely developed. In 
L. dorsalis alone, I*have seen many specimens, so that 
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the following description and remarks, though applicable 
I believe to all the species, arc drawn up from that alone. 
The cup (PI. VIII, fig. 1 a', 1 c) is hardly ever regular 
in outline, and is either slightly or very deeply concave ; 

I have seen one, half an inch in diameter ; it is formed of 
several thick layers of dirty white, translucent, calcareous 
matter, with sinuous margins ; externally the smface is 
very irregular, and is coated by yellow membrane presently 
to be described. The innermost and last-formed layer 
sometimes covers the whole inside of the cup, and ex- 
tends a little beyond its margin all round ; but more 
generally it projects beyond only one side, leaving the 
other sides deserted. I have seen a new layer 

extending beyond the underlying old layers, as much as 
one sixth of an inch ; and again I have seen a part of the 
cup, as much as a quarter of an inch in width, deserted 
and covered with scrpulae. So irregular, however, is the 
growth, that after a period an old deserted portion will 
occasionally be again covered by a new layer, though of 
course without organic adhesion. Again it sometimes 
happens that the last-formed layci% remaining central, is 
very much less than the older layers ; in one such instance 
the innermost and last-formed layer (fig. 1 a) had a dia- 
meter of only a quarter of that of the whole cup, in the 
middle of which it was placed ; the cup thus tends to 
become filled up in the middle. The cup, in its fully de- 
veloped condition, is seated at the very bottom of the 
cavity in the rock. From the aggregate thickness of the 
several component layers foiming the cup, the old and 
mature animal rises a little in its burrow ; for instance, 
the bottom of the cup in one specimen which I measured, 
was -^ths of an inch in thickness. 

In a younger condition, before the animal has bored 
down to the full depth, and whilst 1;he cavity is only of 
moderate diameter, the lower part of the peduncle, instead 
of being attached to the inside of a cup, adheres to small, 
irregular, nearly flat, calcareous discs, overlapping each, 
other like tiles (figs. 1, 2 a). They* are placed one 
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below the other, genially in a straight line, and are 
attached firmly to one Side of the burrow. The discs are 
oval, or rounded, or irrcgidar, and are commonly from 
a’uth to Toth of an inch across : they usually form a. quite 
straight ribbon, widening a little downwards : each little 
disc ovci’laps and extends beyond the one last formed, 
fully half its own diameter. I have seen one row of discs 
an inch in length, but the upper discs arc always worn 
away by the friction of the calcified serrated scales on the 
peduncle. It is very inqmrtant to observe that the lowest 
disc is not fixed, (as was the case with the cup,) at the very 
bottom of the burrow, but on one side, just above the 
bottom, which latter part is occupied by the blunt basal 
end of the peduncle. 

In a valuable ])a[)cr on L. Nicoharim, by Ileinhardt, 
presently to be referred to, the disc is said to be attached 
on the carinal side (sec fig. 2) of the peduncle ; and this, 
I believe, is general. I have seen one instance in which, 
during the excavation of a new burrow, an old burrow 
was met witli, and the row of discs turned down it, 
making, with their previous course, nearly a I’ight-anglc. 
In another similar instance, the discs, instead of turning 
down, became very large and broad, and so fairly formed 
a biidge across the old burrow (fig. 1), — becoming narrow 
again as soon as the animal recommenced burrowing into 
the solid rock. Sometimes, as it appears, the animal, 
whilst still small, from some unknown cause, stops bur- 
row'ing downwards, and then a cup is formed at the bottom 
of the hole. As soon as the animal has got to its full 
depth, the burrow increases oidy in diameter, and during 
this process the linear row of discs is ground aw'ay and 
lost ; a cup is then formed. The little discs can be de- 
posited or formed only at each fresh exuviation ; and as 
some of the burrows* are above two inches in depth, and 
as on an average each dise does not extend beyond the 
underlying disc more than Tsth of an inch, an animal 
which has bored two inches in depth, must have moulted 
at lea.st thirty titnesi I may here remark that I have 
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reason to believe, from some interesting observations made 
by Mr. W. Thompson, of Belfast that some sessile eirri- 
pedes moult about every fortnight. 

Inidrnal Sfruch^re of flip. Cup . — When the cup is dis- 
solved in acid, each shelly layer is represented by a rather 
tough, pale-brown membrane, itself composed of numer- 
ous fine laminae, which, under a one-eighth of an inch 
object glass, exhibit generally only the appearance of a 
rnezzotinto drawing; but there often Averc layers of branch- 
ing vessels, (like moss-agate,) less than the Tir.iooth of an 
inch in diameter, and of a darkish colour ; these vessels 
are not articulated, but otherwise resemble the same 
peculiar structure in the valves of the capitidum. The 
exterior yellow membrane is marked, or rather composed 
of successive narrow rims, which, in fact, are the lines of 
termination of the laminae of membrane, which in a cal- 
cified state form the cup itself. In most parts, both on 
the borders and under the centre of the cup, but not 
everywhere, there are imbedded in the yellow membrane, 
elongated, irregular, top-shaped masses of bright yellow 
chitiuc, each furnished with a tubulus, which jicnetrating 
the calcareous laminae leads to the coriura ; the little aper- 
tures thus formed, are clearly visible in the layers of mem- 
brane, left after exposure to acid. In L. Nicobarica, the 
innermost shelly layer of the cup was punctured, like the 
surface of the shell in Chthamahis and manv other sessile 
Cin’ipedes, by, the internal orilices of these tubuli. The 
top-shaped masses often have star-shaped suvmuits ; and 
they ditfer in no essential rcsj)ects from those on the lower 
part of the peduncle, excepting that they are quite im- 
bedded in the membrane covering the under surface of the 
cup, whereas those on the peduncle project freely. I 
found these top-shaped bodtes in the outer membrane of 
the cups in L. dorsalis, L. cduia, ancT Z/. Mhodiopus, which 
alone I was enabled to dissolve in acid ; and I mention 
this fact, as indicating the probable presence of the more 
important star-headed projections on the lower parts o& 
the peduncle in these same species. •The^iasal calcareous 
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cup resembles, in essential structure, the valves of the 
capitulum ; the chief difference being that in the former 
there is a larger proportion of animal matter or mem- 
bi’anous lavem. 

After the dissolution of the cups, in L. dorsalis and L. 
Rhodiopus, I most distinctly traced the two cement-ducts ; 
they included the usual darker chord of cellular matter ; 
they were of rather small diameter, namely, gsVoth of an 
inch. The two (in L. dorsalis) ran in a very irregidar 
course, not parallel to each other, making the most abrupt 
bends. They passed through the membranous layers, (as 
seen after dissolution,) and running for short spaces pa- 
rallel to the component laminm, were attached to them. 
In their iiTogular course, these cement-ducts resemble 
those of Pollicipes mitella, but I could not perceive that 
any cement had been poured out at the abrupt bends. 
In one specimen of a basal cup, which 1 was enabled 
to examine whilst still attached to the rock, I found 
under the very centre, (and of course outside the yellow 
membrane,) a very small area of dark brown cement of 
the usual appearance. In several specimens of full-sized 
cuj)s, I w'as not able to perceive any cement on the external 
surfaces of the upper and later-formed layers ; hence I 
believe that tlie cup is cemented to the bottom of the hole 
only during the early stages of its formation ; and this, 
considering its protected situation, would no doubt be 
sufficient to afUx the animal. This pi’obably accounts for 
the small size of the cement-ducts, and for the facility with 
which, as it appears, the cups can be removed in an un- 
broken condition from the rock. In the case, however, 
of the small, flat, calcareous discs, which are formed whilst 
the animal is burrowing into the rock, these arc attached 
firmly to the sides of the hoK5s, in the usual manner, by 
cement. In this ciriripede it would be useless to look for 
the prehensile antennae of the larva under the cup, for the 
animal, during the formation of the successive discs, must 
have travelled some distance from the spot on which the 
larva fimt attached itaclf. 
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The membrane of the peduncle is continuous with the 
yellow membrane coating the external surfaee of the cup ; 
and this latter membrane is continuous with those delicate 
laminse W'hich, in a calcified condition, form the layers of 
the cup itself. In* an exactly similar manner, in this and 
other cirripedes, the membrane of the peduncle, at the 
top, is continuous with that coating the valves, and is 
attached to the lower exterior edge of the last-formed 
layer of shell. When a new shelly layer is formed, both 
under the valves of the capitulum and inside the basal 
calcareous cup, it projects beyond the old layer, and is 
included within the old, as yet not moulted, membrane of 
the peduncle. AVithin the cup of L. Nicobarica I found 
a lately-formed layer of shell, projecting J tli of an inch on 
one side of the cup, and by its protuberance distinguish- 
able even through the old coat of the peduncle, which was 
nearly ready to be moulted. In an analogous manner, 
in the capitulum of L. dorsalis and L. trmicata, I have 
found a new peduncular membrane bearing the usual, 
but then sharp, calcified scales, attached to the lower pro- 
jecting edge of the la^t-forracd shelly layer, lying under 
the old peduncular membrane, which was attached to the 
penultimate layer of shell, and with its worn scales w^as 
just ready to be moulted. 

The final cause of the moulting of the calcified scales, 
together with the membrane of the peduncle to which they 
are attached, — a case confined to Lithotrya, — I have 
scarcely any doubt is the reproduction of a succession of 
scales, sharply serrated for the purpose of enlarging the 
cavity in which the animal is lodged. The extreme thinness 
of the membrane of the peduncle has been noticed j this 
may be partly related to its protected condition, but partly, 
I think, to the necessity o6 its being formed in a veiy 
extensible condition ; for the new c6at, owing to the pro- 
jection of the new shelly layers under the valves, and 
vnthiu the basal cup, is by so much shorter than the old 
peduncle, yet after exuviation it has to stretch to a greater 
length than the old membrane, to allow .of the growth of 
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the Cirripedc. Owing to the thinness and fragility of 
this meiiibrunc, the basal attachment ot the Cirripcde is, 
no doubt, chiefly efl’ected by the unusually strong lon- 
gitudinal muscles ; and the necessity of a surface ol ijttach- 
nieut for tliese muscles, stronger tliaii’the external mem- 
brane of the peduncle, probably is one of the final causes 
of the basal calcareous disc and cup, and likewise lor the 
unusual manner in which the valves ot the capitulum are 
locked together by folds and small ro\iglicned projections. 
The basal discs and cup, however, apparently serve for 
several other pur[)0scs, namely, for raising the animal a 
little in its burrow, (which is narrow and pointed at the 
bottom,) at that period of growth when it has ceased to 
burrow downwards, but still increases in diameter ; also 
for canying the animal, as over a bridge, across any pre- 
existing cavity in the rook; and lastly, perhaps, for removing 
lower down, in the intervals of exuviation, the point ol 
attachment lor the longitudinal peduncular muscles. 

Fomiioti of ihe ammul in the rod', and Us power of ex- 
cavation. — A specimen of rock, two or three inches square, 
in Mr. Cuming’s possession, is ftjll of Lithotryas; the 
cavities extend in every possible direction, and several 
were parallel, but with the animals in reversed positions ; 
the same thing is apparent in some specimens of Mr. 
Stutchbuiy’s, and it was evident that the positions 
occupied by the animals were entirely due to chance. 
In Mr. Cuming’s specimen of rock, a considerable portion 
of the extenial surface is preserved, and Here it can be 
seen that many of the specimens have their capitulums 
directed from the external surface directly inwards. These 
individuals, which were of full size, must have preyed on 
infusoria inhabiting the cavities of the porous, calcareous 
rock. On the other hand,i:I have seen some young 
specimens of L. dmsaKs with their valves not at all rubbed, 
and others of full size with uninjured Balaui and corallines 
on the tips of the valves, and again a specimen of L. trun- 
caia with minute pale-green seaweed on the summit of 
tlie capitulum,— all which appearances induce me to 
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believp that in these cases, the valves had projected freely 
beyond the cavity in which their peduncles were lodged. 
I may here also mention that in Mr. Cuming’s specimen, 
above alluded to, the basal cups of five specimens touched 
and adhered to each other ; 1 was not able to make out 
whether there had originally existed separate burrows, as 
1 think is most probable, and that the walls had been 
wholly woiTi away, or whether the five specimens had fixed 
themselves on one side of a large pre-existing, common 
cavity. Young specimens seem to burrow' to the full 
depth, before nearly acquiring the diameter which they 
ultimately attain. I measured one biu’row, 1'2 of an 
inch in depth, which, at its mouth or widest part, was 
only *17 in diameter. 

The several species occur imbedded in soft calcareous 
rocks, in massive corals, and in the shells of mollusca and 
of cirripedes. It has been doubted by several naturalists, 
whether the basal calcareous cup at all belongs to the 
Lithotrya, but after the foregoing microscopical observa- 
tions on its structure, it is useless to discuss this point. 
So again it has been doubted whether the cavity is formed 
by the cirripedc itself ; but there is so obvious a relation 
between the diameters of specimens of various sizes, and 
the holes oceu£)icd by them, that I can cntci’tain no doubt 
on this head. Ihe holes, moreover, are not quite cylin- 
drical, but broadly oval, like the section of the animal. 
The simple fact^ that in this genus alone each fresh shelly 
layer round the bases of the valves, and therefore at the 
widest part of the capitulum, are sharply toothed ; and 
secondly, that in this genus alone a succession of sharply 
serrated scales, on the upper and widest part of the pe- 
duncle, arc periodically formed at each exuviation ; and 
that consecpiently the teeth oii the valves and scales are 
sharp, and fit for wearing soft stone,*at that very period 
W'hen the animal has to increase in size, would alone 
render the view probable that the Lithotiya makes or at 
least enlarges the cavities in which it is imbedded. 

Although it may be admitted that Lithotiya has the 
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power of enlarging its cavity, how does it first bore down 
into the rock ? It is quite certain that the basal cup is 
absolutely fixed, and that neither in form nor state of 
surface it is at all fitted for boring.* I was quite unable 
to answer the foregoing qiiestion, until seeing the ad- 
mirable figures by Reinhardt f, (PI* VIII, figs. 2 and 2 a) 
of L. Nicobarica, still attached in its cavity. Subsequently 
I obtained from Mr. Stutchbury several pieces of rock 
completely drilled with holes, many of small diameter, by 
L. dorsalis, and in these I found numerous instances of 
the linear rows of little discs, like those of L. Nicobarica, 
showing in the plainest manner, that each time a new disc 
is formed, that is, at each exuviation, the animal moves a 
short step downwards ; and as the lowest of these little discs 
in none of the burrows was placed at the very bottom, we 
see that the lowest point of the peduncle must be the 

* Mr. Hancock, in liis admirable account of his burrowing Cirripede, 
Alcippe lampas, (‘Annals of Kat. Hist.,’ Nov. ]810, p. 3L‘b) came to this 
conclusion regarding tlic cup of Lithotrya, and hence was led to think that 
this genus did not form its own bun’ows, but inhabited pre-existing cavities. 
I am much indebted to this gentleman, who has been so eminently successful 
ill his researches on the boring pow'crs of marine animals, for giving me his 
opinion on several points connected with the present discussion. 

d I owe to the great kindness of Prof. Stcenstrup the sight of this Plate, 
published in the ‘ Scientific Communications from the Union of Natural 
History,’ Copenhagen, January 30, 1850, No. I. Since this sheet lias been 
set up in type, 1 have received from Prof. Stcenstrup the memoir, in Danish, 
belonging to the figures in question ; and the greater part of this has been 
translated to me by the kindness of a friend. My account of the means of 
burrowing is essentially the same as that published by Ilciiihardt ; but the 
moulting of the scales on the peduncle, the presence of‘Scalc3 and of points 
of a diflercnt nature, the method of attachment by cement, tJie conversion of 
the discs into a cup, &c., seem not to have been known to this naturalist. 
Reinhardt states that the points on the peduncle wdll scratch Iceland spar, 
and that, apparently, they are formed of phosphate of lime : in the case of 
the closely-allied L. dorsalis, I must believe that the scales or beads on the 
peduncle are formed of carbonate of lime, for they were quickly dissolved 
with eflervescencc in acetic acid; and the star-headed points, which are 
subsequently developed under the ca!careous scales, appeared to me, under 
the compound microscope, to be formed of a horny or chitine substance. 
Reinhardt states that the basal point of the peduncle is arched a little under 
the lowest disc, and there forms for itself a slight furrow (as represented in 
the lateral view, PI. VIII, fig. 2) ; but in the bun-ows examined by me, this 
furrow or depression did not really exist, the appearance resulting from the 
• basal margin of the lowest disc, projecting beyond the wall of the cavity by 
the amount of its ojvii slig^it thickness. 
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wearing agent. In the peduncle of an individual of 
L. dorsalis, nearly ready to moult, I found, it may be re- 
membered, beneath and round the basal disc, under the 
old membrane of the peduncle, a new membrane studded 
with calcified beads, but with the homy star-headed spines 
not yet developed, whilst on the old outer coat these latter 
had been worn down quite smooth, and the calcified beads 
worn entirely away. Here, then, we have an excellent 
rasping surface. With respect to the power of movement 
necessary for the boring action, the peduncle is amply 
furnished with transverse, oblique, and longitudinal striae- 
less muscles, — the latter attaclied to the basal disc. In 
all the pedunculata, I have reason to believe that these 
muscles are in constant slight involuntary action. This 
being the case, I conceive that the small, blunt, spur-like 
portion of the peduncle, descending beneath the basal rim 
of the lowest disc, would inevitably partake slightly of the 
movements of the whole distended animal. As soon as 
the Lithotrya has reached that depth, which its instinct 
points out as most suitable to its habits, the discs are 
converted into an irregularly growing cup, and the animal 
then only increases in diameter, enlarging its cavity by 
the action of the serrated scales on the peduncle, and of 
the serrated lower edges of the valves of the capitulum. 
With respect to those reversed individuals attached with 
their capitidums downwards, I suppose that the larvae 
had crept into.somc deep cavity, perhaps made originally 
by a Lithotrya, of which the rock in the specimen in ques- 
tion was quite full, and had there attached themselves. 
Tinally, it appears that in Lithotrya the burrowing is 
simply a mechanical action ; it is eftected by each layer 
of shell in the basal attached discs over-lapping, in a 
straight line, the last-formed layer, — by the membrane 
of the peduncle and the valves of tfte capitulum having 
excellent and often renewed rasping surfaces, — and, 
lastly, by the end of the peduncle (that is homologically 
the front of the head) thus roughened, extending beyond. 
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the surface of attachment, and possessing the power of 
slight movement. 

We will now proceed with our generic description. — 

Animal’s Bod//. — This, as already stated, is partially 
lodged within the peduncle. The prosoma is rather largely 
developed. 

The Mouth is placed at a moderate distance from the 
adductor muscle. 

The Lahmm is moderately bullatc, with a row of blunt 
bead-like teeth, mingled with fine bristles, on the crest, 
which in the middle part is generally somewhat flattened. 

The Palpi are blunt, and even srpiarely truncated at 
their ends; they are of large size, so that, if they had been 
half as large again, or even less, their tips would have met. 

Mandibles (PI. X, fig. 2), with three nearly ecjual large 
teeth, and the inferior angle produced, broad, and strongly 
pectinated : in the iutei-spaces between these teeth there 
are, in all the species, some very fine teeth or pectinations, 
which are seated a little on one side of the medial line. 
The mandibles arc somewhat singular from the size of 
the transparent flexible apodemes {ad) to which the 
muscles arc attached; these are oval and constricted at 
their origins : in B. dorsalis they are roughened with little 
points ; in L. cauta and L. truncata they are large, of the 
same shape, but smooth. 

MaxilldB. — 'J'hese are larger, compared to„the mandibles, 
than is usual with peduncidated Cirri|jcdes ; they difter in 
shape in the different species, being either nearly straight 
on their edge, and notched or not (fig. 1 0), or notched with 
the inferior part fonuing a double prominence (fig. 12); 
the spines on the inferior angle, which is sometimes 
slightly produced, are always crowded together into a 
brush, and are finer ‘than those on the upper pai’ts. The 
apodemes are less straight than is usual, and at their 
origin take, in all the species, a rather abrupt bend; 

, their extremity is enlarged into a little disc, which in 
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L. dorsalis is covered with strong points, but in the 
other species is, as usual, smooth. 

Outer Maxilla . — The inner margin is slightly concave, 
and in Jj. truncata alone, the bristles arc hardly continu- 
ous, being interrupted in the middle part. The olfactory 
orifices are only very slightly prominent. The spines on 
all the tropin are more or less doubly serrated. 

Cirri. — The three posterior pair are elongated, with 
their anterior surfaces not at all protuberant. The seg- 
ments bear from three to five pair of spines, with a row 
of three or four small intermediate spines; there are, 
as usual, some little lateral upper rim spines ; the dorsal 
tufts contain some tliick and thin spines mingled. First 
cirrus is short, and placed not (juite close to the second 
pair; the basal segments arc broad and thickly paved 
with bristles. The second pair is rather short compared 
with the third pair ; a varying number of the basal seg- 
ments in both rami of both these eirri are protuberant, 
and are thickly paved with bristles ; such segments are 
more numerous and arc broader on the anterior rami than 
on the posterior rami. In L. caiiia alone, none of the 
basal segments in the posterior rami of the second and 
third cirri are thickly paved with bristles. The pedicels 
of the first three pair are irregularly covered with spines ; 
those of the three posterior pair have the spines arranged 
in a regular double line. Most of the spines are doubly 
scn’atcd. 

Caudal Jppenda^es (PI. X, fig. 23 and 24), multiarti- 
culatc, with thin elongated segments fringed with short 
spines ; in length generally exceeding the pedicel of the 
sixth ciiTus, and in L. Nicobarica equalling half the entire 
length of this cirrus. 

Stomach, destitute of cajca; oesophagus somewhat curled. 

Filamentary Appendayes, none. * 

Ovaria filling up the peduncle and surrounding the 
sack, but not extending up to the bases of the scuta and 
terga ; I saw the ova only in L. truncata; they were here 
oval and large, being nearly riioths of an iheh in length. 
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Penis, elongated; vesicula) seminales extending into the 
prosoma. I noticed the ovigcrous frsena only in L. trun- 
cata; here they were large, with an almost bilobed out- 
line ; the margin and whole lateral surface being icovered 
with elongated cylinders, finely pointed, but not enlarged 
at their extremities, as are the glands observed in most 
of the other genera. 

Colours. — The posterior thoracic segments, the pedicels, 
the anterior and dorsal surfaces of the segments of the 
cirri, the caudal appendages, and the outer sides of the 
trophi are, in most of the species, more or less mottled 
with dark purple; parts of the interior surfaces of the 
valves in some of the species are coloured fine purple. 

Geograjphical Distribution. — The species arc found all 
round the world in the tropical seas ; this fact may have 
some connection with the presence of soft coral-rccf lime- 
stone and of massive corals in these seas. The presence, 
however, of L. cauta on the shores of New South Wales, 
shows that the genus is not strictly tropical. 

Affinities. — Lithotrya is a well-pronounced distinct 
genus ; although there is a considerable difference in the 
shape of the valves between L. dorsalis and L. Valcniiana, 
at the opposite extremes of the genus, the strict uniformity 
of tlie internal characters shows that there are no grounds 
whatever for any generic separation ; moreover, L. Rho- 
diopus neatly blends together these extreme forms. Indeed 
it is not easy to imagine a better marked scries of transi- 
tional forms, than those presented by the tijrga, in passing 
fi’om L. dorsalis tluough L. Mcobarica, L. Rkodiopus, 
and L. truncata, to L. Valentiana. Lithotrya has most 
affinity to Scalpellmn villosum or to Pollicipes spinosus and 
P. sertus; though the affinity is far from close. In these 
two species of Polheipes, we- have seen that large irregular 
calcified spines ar^ formed at the base of the peduncle, 
whereas in the other Fedunculata the scales or spines 
are formed exclusively round the upper margin of the 
peduncle. Lithotrya, as has been remarked by Sowerby 
and other authors, • exhibits some affinity to the sessile 
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Cirripedes, as shown by the calcareous basis, — by the 
manner in which the scuta and terga are locked together, 
— by the two little fans of muscle attached to near the 
basal ppints of the terga, — and perhaps by some of the 
characters of the trdphi ; nevertheless, this affinity is far 
from being well-marked, and I think is hardly so plain as 
in PoUicipes mitella. 


1. Lithotrya dorsalis, pi. VIII, fig. 1 d. 

LiTiioTJiVA DORSALIS. G Gciiorii of Sliclls, April, 1822. 

Lep.vs dorsalis. Ellis, Nat. Hist. Zoophytes, Tab. xv, fig. 5, 
17S0. 

Litiiolepas de Mont Serkat. ])e Blaimille. Diet, dos Sc. Nat., 
Plate, fig. 5, 182,1.. 

L. mitis terga ant/uste obtegeniihus': carind intus con- 
cavd: rostro, duomm aut triam squamarum suhjaceniimn 
latiiudinem aquanto'. lateribm, squumartm qninquc sub- 
jaceritium longitudinem mjmntibus, superficie infenid an- 
guste ellipticd; pednncali squamis superioribus verticiltum 
secundum minus duplo superaniibus. 

Scuta, narrowly overlapping the terga; carina inter- 
nally concave : rostrum as wide as two or three of the 
subjacent scales : latera with their internal surfaces nar- 
rowly elliptical, as long as five of the subjacent scales ; 
upper scales of the peduncle less than twice as large as 
those in the seciond whorl. 

Mandibles, with twice as many pectinations between 
the first and second main teeth, as between the second 
and third teeth. Maxillae without a notch, edge nearly 
straight, and spines very numerous : caudal appendages 
exceeding, by half, the length of the pedicel of the sixth 
cirrus. • 

Barbadoes, West Indies; Venezuela; Honduras; imbedded in limestone; 
Mus. Brit. Cuming and Stutchbury. 

The state of preservation ot the valves in different , 
specimens varies greatly ; generally only “two or three, or 
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even only the last-formed shelly layer, is preserved, the 
upper ones having scaled olf ; in a few young specimens, 
however, all the layers were perfect. Tlie carina is 
generally better preserved than the other valves, and 
hence the upper part usually projects freely ; in one spe- 
cimen no less than ten zones of growth were preserved in 
the carina, whilst the other valves consisted of only three : 
the terga generally project rather more than the scuta. 
As each growth-layer is thick, if the scaling process had 
not taken place, all the valves would have projected greatly. 
The little tcctli lie close together on the prominent ser- 
rated rims, on each zone of growth. The internal surfaces 
of the valves ai’c I’oughcned with small imbricated points. 
Exteriorly the valves are covered with yellow membrane, 
with rows, corresponding with each zone of growth, of very 
minute, yellow, horny spines, generally having their tips 
bent over, and so made hook-shaped. These spines are 
less than Biiijth of an inch in length. 

Scuta, triangular ; internally concave, with a large de- 
pression for the adductor muscle ; there is the usual small 
roughened internal knob, or tooth, at the rostrsd angle of 
both the right and left hand valves. Tergal margin 
straight, overlapping about one third of the entire width 
of the terga. 

Terga, irregularly oval, with the scutal margin straight ; 
basal point blunt, with the two sides placed at about an 
angle of 45° to each other ; the lower part of the carinal 
margin, immediately over the latera, (as seen internally,) 
is slightly hollowed out. Exteriorly, towards the bottom 
of the valve, from the overlapping of the scuta, of the 
latera, and of the carina, only a narrow rounded ridge is 
exposed, which runs down to the basal angle at about 
one third of the entire width of the valve, from the scutal 
margin. Internally the valve is slightly concave. 

The Carina slightly overlaps the terga ; internally con- 
cave ; generally • with a large upper portion freely pro- 
jecting; inwardly curved, without any central crest or 
ridge ; valve nearly as. wide as the middle part of the 



LITHOTRYA DORSALIS. 353 

terga.; inner growing or corium-covered surface, with its 
basal margin, protuberant and arched. 

Rostrum (PI. V III, fig. 1 d, a, and greatly magnified 
1 h') v^ry narrow ; rarely more than two or three layers 
of growth are preserved ; the sides are deeply sinuous, 
owing to each zone widening downwards ; basal margin 
rounded ; in width equalling about two and a half of the 
uppermost scales of the peduncle, and about half as wide 
as the latera. 

Latera, small, placed obliquely, and parallel to the lower 
carinal margin of the terga ; longer axis equal to five of 
the uppermost scales of the peduncle, and to nearly half 
the width of the base of the carina ; growing, surface (or 
a section made parallel to the growth-layers,) is narrow, 
elliptic, pointed at both ends, but the carinal half rather 
thicker than the scutal half. 

The Peduncle varies in length, generally about twice as 
long as the capitulura, in one specimen above thrice as 
long. The upper part as wide as the capituhim, the lower 
part sometimes much attenuated. The calcified scales in 
the uppermost whorl (PI. VIII, fig. 1 b') ai’c only slightly 
larger than those in the second whorl ; the scales in the 
succeeding three or four whorls, are considerably larger 
than those below, which latter very gradually decrease in 
size, till, low down on the peduncle, they arc barely visible 
to the naked eye. In this lower part, they may be called 
calcareous beaejs ; they stand some way apart from each 
other ; they are nearly hemispherical, smooth, translucent, 
and furnished with a conical fang ; some of the smallest 
were i^th and ^th of an inch in diameter. The upper 
scales vary somewhat in the outline, the most usual shape 
being sub-triangular, with the lower margin arched and 
protuberant ; and this margiiT, in the two or three upper 
whorls, is crenated with teeth, which are conical and 
sharp, after exuviation, but soon become reduced to mere 
notches. The scales in the uppermost whorl are usually 
nearly quadrilateral ; the imbedded portion, or fang of 
each scale, is, in all, produced into a blunt rounded point. 

23 
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The basal calcareous cup (fig. 1 d and 1 c) is well de- 
veloped, and is sometimes even half an inch in diameter. 
Before the cu[) is formed, there is a row of small, fiat 
discs (fig. 1, and like those in fig, 2«) attached to the 
sides of the burrow : but a full account of these parts of 
the peduncle, tind of the burrowing habits of this species, 
lias been given under the generic description. 

Shp and Colour . — Full average-sized specimens have a 
capitulum half an inch in width and height ; the entire 
length, with the contracted peduncle, being about an 
inch and a half. Valves coloured dirty white, with the 
enveloping membrane, when preserved, yellow. The 
outer maxillm, palpi, pedicels of the cirri, anterior faces 
of the segments, dorsal tufts, caudal appendages, and 
penis, dark purple. Thoracic segments brown. There 
is a purple spot between the bases of the first pair of 
cirri. 

Month . — Ijabrum considerably bullate, equalling about 
half the longitudinal diameter of the mouth ; inferior part 
produced so as to separate thfc mouth some way from the 
adductor muscle ; crest w'ith a row of blunt teeth and 
hairs ; centail part depressed and fiattened. 

Valpi, rather large, separated from each other by only 
half their own length ; bluntly pointed, thickly clothed 
with spines. 

Mandibles (PI. X, fig. 2), with twice as many pectina- 
tions, namely 15, between the first and second main teeth, 
as between the second and third teeth, namely about 7 ; 
inferior angle strongly and coarsely pectinated ; distance 
between the tips of the first and second main teeth, con- 
siderably less than between the tips of the second tooth 
and of the inferior angle ; sides hirsute. 

Maxilla (fig. 1 0), with tlw edge not quite straight, with 
the whole inferior ‘part slightly projecting; spines veiy 
numerous, thirty or forty pairs ; those close beneath the 
two upper great unequal spines, form a tuft and are rather 
thinner than the others, as are also those near the inferior 
angle; sides hirsute. 
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Outer Marvilla, rather pointed, with the inner edge 
slightly concave, continuonsly and thickly clothed with 
short spines ; spines on the outer edge long ; there are 
also sojne minute, short, thinly scattered spines or points 
on the sides. Brisllcs on all the trophi doubly serrated. 

Cirri . — ^The first pair is placed at a small distance 
from the second. The segments in the three posterior 
pairs, support five pairs of very long spines, with a row of 
(I believe) four small intermediate spines ; on the lateral 
upper edges, there arc some short blunt spines ; anterior 
faces of the segments not protuberant ; the dorsal tufts 
consist of thick serrated, and of thin spines. The whole 
integument is hirsute with minute pectinated scales. Two 
or three of the basal segments in the sixth cirrus are 
confluent. First cirrus, anterior ramus rather shorter and 
thicker than the posterior ramus ; basal segments thickly 
paved with serrated spines ; in the posterior ramus, the 
six terminal segments are not paved with bristles. Second 
cirrus has the seven basal segments of the anterior ramus 
very broad, and paved with bristles ; the eight terminal 
segments having the usual structure; in the posterior 
ramus the three or four basal segments are similarly 
paved, but to a very much less degree, and the remaining 
thirteen have the usual stnicture. lYiird cirrus has the 
six basal segments of the anterior ramus very broad and 
paved, and the fourteen terminal ones of the usual struc- 
ture ; in the posterior ramus, the three or four basal seg- 
ments are similarly paved, but to a very much less degree, 
and the seventeen terminal ones have the usual structure. 
T’hc pedicel of the first cutus has very few spines ; those 
of the second and third cutus are thickly and irregularly 
clothed with spines ; and those of the three posterior pair 
have a double row with intermediate small spines. On the 
antcro-lateral faces of the pedicels 8f the second, third, 
and fourth pairs of cirri, there is an elongated white 
swelling or sliield. Moreover, on the posterior thoracic 
segments, there are similar white-coloimed swellings, with, 
the membrane more plainly marked with scales than in 
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other parts. The spines on the first three pairs of cirri 
are coarsely serrated. 

Caudal Jppoiduffcs (PI. X, fig. 23), with numerous 
tapering segments, almost equalling one and a half times 
the length of the pedicel of the sixth cirrus. Each seg- 
ment is elongated and somewhat constricted in the middle, 
with its upper edge (fig. 24) crowned with short spines ; 
in a full-sized specimen there were seventeen segments. 


2. LiTHOTRYA CAUTA. PI. VIII, fig. 3. 

L. scutis terga ample obfegentibus ; carind intus concavd: 
rostra squainarum subjaceniium latitudinem vix esquante : 
lateribus, squamas subjacevtes sesquitertio superaniibus; 
superficic interna late ellipticd: pedunculi squamis supe- 
rioribtis verticillum secundum pane quadruplo superantibus. 

Scuta largely overlapping the terga : carina internally 
concave : rostrum hardly as wide as one of the subjacent 
scales : latera with their internal surfaces broadly ellip- 
tical, as long as two and a half of the subjacent scales : 
upper scales of the peduncle nearly four times as large 
as those in the second whorl. 

Mandibles with an equal number of pectinations 
between the first, second, and third main teeth : maxillae 
notched, edge nearly straight: posterior rami of the 
second and third cirri, with their basal segments not 
paved with bnstles ; caudal appendages slightly exceeding 
in length the pedicels of the sixth cirrus. 

New South Wales, Aiutralia, imbedded in a Conia, (unique specimen,) 
Mus. Stutclibiiiy. 

Valves thin, white, translucent; upper layers of growth 
well preserved, exce]pting on the terga. A large portion 
of the Carina projected freely. The teeth on the projecting 
margins of the growth-layers are broad, blunt, and often 
.stand rather distant from each other. 

Scuta (PI. VIII, fig. 3 a), triangular, internally concave. 
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with no distinct pit for the adductor muscle. The scuta 
largely overlap the terga. 

Terga (fig. 3 h) approaching to rhomboidal ; basal angle 
rectangular, almos( central, and consequently the exterior, 
longitudinal ridge, which is rounded, is likewise nearly 
rfientral. 

Carina, internally concave, with no trace of a central 
internal ridge in the upper free portion ; the growing 
or corium-covered surface is transversely oval, and is as 
wide as the widest part of the terga. 

Rostrum, exceedingly minute, enlarged at each zone of 
growth, not so wide as the immediately subjacent scale 
on the peduncle. 

Latera (fig. 3 c), in width equalling two and a half of 
the upper peduncular scales, or about one fourth or one 
fifth of the width of the carina; growing surface, (or a 
section parallel to the layers of growth,) broadly elliptic, 
pointed at both ends. 

Peduncle, about twice as long as the capitulum; the scales 
of the uppermost whorl are quadrilateral (fig. 3 d), and 
nearly four times as large as those in the second whorl ; 
these latter are about twice as large as those in the third 
whorl, which are very little larger than the small, almost 
equal-sized, equally distant, round beads scattered over 
the rest of the peduncle, down to the basal cup. All 
these scales are dentated, the upper rows most plainly 
and only on their basal margins ; the lower little beads 
are very slightly crenated round their entire margins; 
they are mingled with star-headed spines (fig. 3 e) of yellow 
chitine. Basal calcareous discs thin, plainly marked ex- 
teriorly by concentric lines of growth, and covered by the 
usual yellow membrane, including the homy, spindle- 
shaped bodies. . * , , 

Size and Colours . — The whole specimen, including the 
peduncle, was only one fifth of an inch in length ; the 
capitulum being ^ths of an inch in width. I do not know 
whether the specimen had attained its fujl size, but think • 
this is probable, as a large-sized species would not have 
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made its habitation in one of the valves of so small a shell 
as a Conia. Shell white, exterior membrane, where pre- 
served, yellow, and bearing small spines. Thoracic seg- 
ments, the lower segments of the second, third, andfourth 
ciiTi, all the segments of the first cirnis and the trophi, 
slightly mottled with darkish purple, , 

Mouth . — The teeth or beads on the crest of the labrum 
are blunt, few, not very small, and equidistant. 

Palpi, bluntly pointed. 

Mandibles, w'ith the three main teeth nearly equal in 
size ; the pectinations arc equal in number, namely, only 
three between the first and second, and the second and 
third main teeth j the inferior angle is coarsely pectinated, 
with one central spine much longer than the others ; the 
distance between the tips of the first and second main 
teeth, equals that between the second tooth and the in- 
ferior angle. 

Maxillee, with the two upper spines VC17 large ; beneath 
them there are two small spines, and a considerable notch ; 
the inferior part of the edge is nearly straight, bearing 
about thirteen pairs of spines, obscurely divided into two 
groups, the lower spines being smaller than the upper 
ones. The upper convex margin is hirsute with long hairs. 

Outer Maxilla, blunt, with the inner margin slightly 
concave ; continuously, but thinly clothed with spines. 

Cirri . — The segments of the three posterior pairs bear 
four pairs of spines, with the usual intemied'ate fine spines; 
dorsal spines thin and thick mingled together. First 
cirrus, short, with the anterior ramus rather the thickest 
and shortest ; all the segments thickly paved with bristles, 
except the two tenninal segments, of which the ultimate 
one bgars some serrated spines of most unusual length, 
namely, equalling within ofie segment the entire length 
of the ramus. I presume that these spines serve as feelers. 
Second cirms; anterior ramus much thicker and con- 
siderably shorter than the posterior ramus; six basal 
• segments paved with bristles, the two terminal segments 
having the usuarl stru'eture; posterior ramus with all its nine 
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segments on the usual structure. Third cirrus, longer, to 
a remarkable degree, than the second cirrus, with its an- 
terior ramus having the four basal segments paved, and 
the seven terminal ones on the usual structure ; posterior 
ramus with twelve* segments, of which none are paved. 
The pedicels of the second and third cirri thickly and 
irregularly clothed with spines. 'Tlie upper segments of 
the pedicels of all the cirri are unusually long. 

Caudal Appendages, longer than the pedicels of the sixth 
ciiTUS, by barely one third of their own length. Segments 
much elongated, seven in number; I may add for com- 
parison that each ramus of the sixth cirrus contained, in 
this specimen, sixteen or seventeen segments. 

General Bemarhs. — It is difficult to give obvious cha- 
racters, (excepting the smallness of the rostrum compared 
with the scales on the peduncle,) by which this species can 
be extenially discriminated from L. dorsalis, L. Nicoharica, 
and L. Bhodiopus; yet almost all the valves differ slightly 
in shape. In this species alone, (the peduncle of L. Bko- 
diopus is not known,) the lower, microscopically minute, 
bead-like scales of the peduncle arc crenated, though ob- 
scurely, all round. In the animal’s body, the diagnostic 
characters are strongly marked ; — the long spines on the 
terminal segment of the first cirrus, — none of the seg- 
ments in the posterior rami of the second and third cirri 
being thickened and paved with bristles, — the pectina- 
tions being equal in number between the main teeth of 
the mandibles, — are all characters exclusively confined to 
this species. 


3. LiTUOTRYA NICOBARICA. PI. VIII, fig. 2. 

L. NICOUAEICA. ReiuhSdt^ Naturliist; Sclskabct, 
CopeiilmgOTi. No. I. J850. 
Tab. I, fig. 1—3.* 

* I am not at all sure that tlic proper title of the ycriodieal in which tliisf 
ccics has been described, is here given. 1 ifm greatly indebted to Prof. 



360 


LITHOTRTA NICOBAttICA. 


L. scutis ierga anguste obtegentibus : carina crista in- 
terna tenui in parte superiore positd: rostro conspicuo, 
squamarmn sex subjacentium latitudinem eequante : lateri- 
bus, mperjicie interna irianguld, sqmmarum septeni sub- 
jacentium latitudinem eequantibus. 

Scuta narrowly overlapping the terga : carina with a 
slight central internal ridge in the upper part : rostrum 
conspicuous, as wide as six of the subjacent scales : latera, 
with their internal surfaces triangular, as wide as seven 
of the subjacent scales. 

Palpi square at their ends : mandibles with twice as 
many pectinations between the first and second main 
teeth, as between the second and third : maxillae slightly 
notched, with the inferior angle slightly prominent: 
caudal appendages more than twice as long as the 
pedicels of the sixth cirrus. 

Timor ; Brit. Mus., (given by Cuvier to Leach) ; Nicobar Islands, accord- 
ing to Jleiiihardt. 

Capitulum as in L. dorsalis. The teeth on the promi- 
nent rims of the valves are small and approximate ; but 
the specimen was much worn. 

Scuta, triangidar, slightly overlapping the terga ; the 
line of junction between these valves slightly sinuous, the 
upper part of the tergal margin of th.e scuta being slightly 
hollowed out, and the corresponding upper portion of the 
margin of the terga being slightly protuberant. Inter- 
nally, there is a considerable depression foi* the adductor 
muscle ; and besides the usual knob at the rostral angle, 
there is a trace of a knob at the baso-tcrgal angle. 

Terga, as seen internally, irregularly rhomboidal, end- 
ing downwards in a blunt point, of which the two sides, 
(neither being sensibly hollqwed out,) stand at about an 
angle of 45° to eaah other. Scutal margin, with the 
upper part, (as above remarked,) slightly protuberant : 

Steenstrup for sending me a separate copy of the paper in question, written 
ill Lanisli. I believe I am right in identilying the specimen here described, 
from Timor, with the species from the Nicobar Islands, named by Reinhardt, 
X. Nicoharica, • • 
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near the bottom of this margin, there is a very slight pro- 
jection, answering to the small knob at the baso-tergal 
angle of the scutum. Externally, towards the basal angle, 
the narrow strip not concealed by the overlapping of 
the latera and carifia is square-edged, with the zones of 
growth on it straight. 

Carina, internally concave in the upper free part, with 
a slight, central, internal crest, caused by the projection 
of each successive zone of growth. The inner growing 
surface is almost pentagonal in outline; with the basal 
margin square and truncated in the middle. 

nostrum (fig. 2 «), rather conspicuous, many zones of 
growth being preserved. It equals in width six of the 
subjacent scales of the peduncle, but as these are rather 
smaller than elsewhere, the width equals about five of the 
ordinary uppermost scales ; compared with the latera, it 
is nearly fths of their width. 

Latera, unusually large ; as seen on their interior sur- 
faces, (or in a section parallel to the zones of growth,) 
they are triangular, elongated transversely, with the 
carinal angle a rectangle. In width they equal the seven 
subjacent scales of the peduncle, and are more than half 
as long as the basal margin of the carina. 

Peduncle, with the upper scales varying from circular 
to quadrilateral, thrice as large as those in the seeond 
whorl ; beneath which, in the next three or four whorls^ 
the scales rapidly decrease in size ; and beneath these the 
whole peduncle is studded with equal-sized, rounded, cal 
careous beads, so minute as to be quite invisible to the 
naked eye. This specimen was nearly ready to moult, 
and perhaps in consequence of this, even the upper scales 
were most obscurely serrated on their lower margins, and 
all the others quite smooth : *there were some much worn 
homy spines close to the bottom of fhe peduncle. Basal 
calcareous cup slightly concave, of moderate size ; its dia- 
meter, in the one specimen examined, was y® ths of an 
inch ; it was composed of several layers. In the specimen, 
figured (2 a') by Reinhardt,- instead* of h.cup, there is a 
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straight row of small discs, which arc attached to the walls 
of the cavity, as explained in the generic description. 

Month. — ^Falpi with their ends square and truncated ; 
thickly clothed with long spines. 

Mandibles, with fully twice as many j)cctinations, (viz. 
from 10 to 20,) between the first and second main teeth, 
as between (viz. 8 to 10) the second and third main teeth. 
Inferior angle, coarsely pectinated. The distance between 
the tips of the first and second teeth, is considerably less 
than between the tip of the second tooth and the inferior 
angle. 

MaxilltB, with the edge very slightly irregular ; beneath 
the two great upper spines there is a slight notch, with 
some small spines : inferior angle slightly prominent, with 
a brush of moderately fine spines; besides these, there 
are about seventeen pairs of large spines ; sides very hauy. 

Outer Maaiilla, with the inner margin slightly concave, 
and with the spines continuous. 

Cirri. — The segments in the three posterior pairs sup- 
port three or four pairs of long spines, with a single row 
of moderately long intermediate spines ; the dorsal tufts 
consist of a few rather thick, and some long and thin 
spines. The front of the segments is not protuberant ; 
the whole surface is hirsute with minute comb-like scales. 
Second cirrus, with the anterior ramus having its eight 
basal segments highly protuberant and thickly clothed 
with spines, the upper nine having the usual structure ; 
the. posterior ramus has four or five basal segments 
thickly clothed with spines, and the twelve upper ones 
with the usual structure. Third cirrus, with the anterior 
ramus having six segments highly protuberant and thickly 
clothed with bristles, and the fifteen upper ones on the 
usual structure ; in the postpiior ramus, only three or four 
of the basal segment!^ are paved with bristles. The spines 
on the first three pairs of cirri, are coarsely and doubly 
serrated. 

, The Caudal Appendages are more than twice as long 
as the pedicels, df the sixth •cirrus, and equal half the 
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length of the whole cirrus. In a specimen in which the 
sixth cirrus contained twenty-two segments, the caudal 
appendages actually contained twenty. The segments 
are thip, with their upper edges clothed with serrated 
spines. The slip of membrane on each side, whence this 
organ springs is united, for a little space, to the lower 
segment of the pedicel of the sixth cirrus. 

Size and Colour . — Width of the capitulum rather above 
^ths of an inch j length, including the peduncle, (con- 
tracted by spirits,) nearly one inch. Valves, as usual, 
dirty white, partly invested by yellow membrane, fur- 
nished with a few minute yellow horny spines. Pedicels 
of the first four cirri, caudal appendages, penis, the two 
posterior thoracic segments, the segments of the cini, and 
the trophi, clouded, banded, or spotted, with blackish 
purple. 

Affinities . — This species, in the characters derived from 
the valves, conies perhaps nearest to L. Mhodiopm ; in the 
characters derived from the animal’s body, it is nearest to 
L. dorsalis. 


4. LiTHOTRYA RHODIOPUS. PI. VIII, fig. 4. 

Bhisn^eus miouiopus. */. K Gray, Annals of Philosoph., vol. x, 

(new scries,) 1S25. 

— — e7. E, Gray. Spicilegia Zoolog., Tab. xvi, 

lig. 17, 1830. 

L. scutis terga ample obtegentibns : carince crista in- 
terna tenui, in parte superioi'e positd : lateribus, superficie 
interna symmetrice ct late ovatu, carinte latitudinis plus 
qttam tertiam partem aquantibus: tergorum basali apice 
tenui, et angvlo ^carinali pmducto; rnstro et pedunculo 
ignotis. 

Scuta largely overlapping the terga. Carina with a 
slight centrtd internal ridge in the upper part. Latcra 
with their internal surfaces symmetrically and broadly^ 
oval, more than one third of the width of the carina. 
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Terga with the basal points narrow, and the carinid angt? 
produced. Rostrum and peduncle unknown. 

Mandibles, with four times as many pectination^ 
between the first and second main teeth, as between the 
second and third; distance greater between the tips.pf 
the first and second teeth, than between the tip of the 
second tooth and the inferior angle. Maxillae widely 
notched, with the inferior part forming two obscure 
prominences. 

Hab. unknown. Imbedded in a massive coral. Brit. Mas. 

The specimens are in a rather bad condition, and have 
been disarticulated. They are of rather small size ; the 
rostrum and peduncle are lost, and animal’s body much 
injured. 

. Valves white, thin, translucent ; teeth on the projecting 
rims small, narrow, standing further apart than their own 
width. The upper layers have undergone but little dis- 
integration or scaling off, and consequently the carina and 
terga project freely. The valves, where not rubbed, are 
covered by bright yellow membrane, which is thickly 
clothed with rows of spines; these are small on the 
exterior surfaces, but are very large and hooked in certain 
parts, as near the tergal margins of the scuta, and on the 
carinal margins of the terga, and especially on the inner 
face of the upper free part of the carina. Here the 
hooked spines (fig. 4 </) are trifid or quadrifid, and ai'e 
very conspicuous. 

Scuta, as seen externally, triangular ; they overlap half 
the width of the terga ; on their internal faces (fig. 4 a), 
in the upper projecting part, there is a strong ridge, 
against which the scutal margin of the terga abuts. There 
is a deep and conspicuous pil for the adductor muscle. 

Terga, as seen externally, nearly triangular. The ridge . , 
which leads from the apex to the basal angle, is rounded, 
central, and extremely prominent ; but does not form a 
furrow, or include the overlapping margin of the scuta. 
The basal angle is nai'row, spur-like, and shghtly hollowed 
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oW on both margins. The growing corium-covered sur- 
face (fig. 4 is transversely elongated, with the occludent 
fnargin rounded, and the carinal angle much produced, 
but not forming a roughened knob. 

jCarina (fig. 4 d^, concave within, with a slight central 
ridge in the upper free portion. The inner growing sur- 
face is concave, almost pentagonal, with a just perceptibly 
raised central iim in the upper part, and with two minute 
prominences on each side, against which the produced 
carinal angles of the terga abut. 

liostrum, lost. 

Latera (fig. 4 c), growing surface (or a section parallel 
to the gi'owth-layers,) symmetrically oval, more than one 
third as wide as the basal margin of the carina. Several 
zones of growth preserved. 

Peduncle^ lost, but a few scales accidentally adhering 
to one of the valves, show that they are crenated in the 
three or four upper whorls. No basal calcareous cup was 
preserved, but by clearing out the base of one of the holes 
in the coral, in which a specimen had been imbedded, I 
found a little flat disc about the size of a pin’s head ; it 
was composed of two or three layers, and was externally 
coated by yellow membrane, including the usual spindle- 
shaped bodies and tubuli. The cement-ducts were also 
discovered after dissolution in acid. So that there could 
be no doubt regarding the nature of the little disc. 

Mouth . — Labrum with a row of little blunt teeth. 

Palpi, blunt, rather expanded at their ends, with the 
extreme margin much arched and furnished with two 
rows of long spines ; there is a fringe of short spines on 
the straight inner side. 

Mandibles . — ^There are nine pectinations between the 
first and second main teeth? and only two between the 
second and third teeth; the inferibr angle is coarsely 
pectinated, with one central spine twice as long as the 
others. The distance between the tips of the first and 
second main teeth, is greater than between the tip of the, 
second tooth and the inferior angle. * ‘ • 
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MaanUa (PI, X, fig, 12), — These may be described as 
having their edge formed into three prominences ; or, as 
having a very wide notch under the two upper great spines, 
and with the whole inferior part forming two prominences. 
There are, altogether, about twelve’ pairs of spines, of 
which two stand singly on the inferior side of the wide 
notch under the two upper great spines. The spines on 
the inferior angle are rather smaller than -those above j 
sides himute. 

Outer Maxilla, with the inner margin slightly concave, 
and sparingly covered with bristles. 

Cirri, imperfectly preserved ; the three posterior pairs 
have segments of the usual character, bearing five pairs of 
very long spines, with the usual little intermediate, the 
minute lateral, and the dorsal spines. First cirrus lost ; 
second and third with only their few basal segments pre- 
served, sufficient, however, to show that at least two or 
three segments, in both the anterior and posterior rami 
of both cirri, were paved with bristles. 

Pedicels, as in the other species. 

Caudal Appendages, lost. 

This species comes very close, as far as the characters 
derived from the trophi serve, to the L. truncata, though 
readily distinguished from that species by the shape of the 
valves. On the other hand, the capitulum of this species 
is distinguished with difficulty from that of L. Nicobarica 
and L. cauta ; no doubt this difficulty is ^much enhanced 
by the rostrum and peduncle having been lost. 


5. LiTHOTRYA TRUNCATA. PI, IX, fig. 1. 

Ahatifa TBTmcATA. 6t Gcdmurd. Voyage de 1’ Astrolabe, 
PI. xciii, figr. 12 to 15, 1831;. 

L. scutis in prof undam tergorum plicam insertis : earina 
crista centrali prominente etrotmdatd in parte superiore: 
, rostra et lateribus rudimentedibus, carinee laUtudinis 
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Scuta locked into a deep fold in the terga-. carina 
with a prominent central rounded ridge in the upper part : 
rostrum and latera rudimentary, about i^jth of the width of 
the carina. 

Mandibles, with* nearly three times as many pectina- 
tions between the first and second teeth, as between the 
second and third teeth ; distance between the tips of the 
first and second teeth equal to that between the tip of 
the second tooth and inferior angle. Maxillae widely 
notched, with the inferior part forming two prominences. 
Caudal appendages shorter than, or barely exceeding in 
length, the pedicels of the sixth cirrus. 

Friendljr Aroliinclago, Mus. Paris ; Philippine Archipelago, Mus. Cuming ; 
imbedded in coral rock. 

Capitulum rather thick, with the five main valves 
having their free apices, diverging and truncated. The 
upper and old layers of shell do not here seale off so 
readily as in many of the foregoing species ; and hence an 
unusually large proportional length of each valve pro- 
jects freely above the sack ; and the valves are of unusual 
thickness. The capitulum is very nearly as wide at its 
summit as at its base, owing to the divergence of the 
apices of the valves. The scuta and terga are articulated 
together by a conspicuous fold, which, when seen from 
vertically above, (PI. IX, fig. 1 «',) appears like a deep 
wedge-formed notch in the terga. On the exterior sur- 
faces of the vafves, the teeth on the successive rims are 
approximate ; on the inner surfaces, the rims are covered 
by strong yellow membrane, which is generally fringed 
with small homy spines. 

Scuta, exterior smface convex, sub-triangular, with the 
apex truncated : seen vertically from above, there is a 
small rcctangidar indentation or foM which receives the 
projecting scutal margin of the terga. The inner growing 
or corium-covered surface (fig. 1 b, b') is triangular, with its 
tergal margin largely hollowed out. Along the occludent^ 
margin there is a slight ridge, which tfeiminates at the 
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rostral angle, in both the right and left-hand valves, in a 
rounded, knob-like, roughened tooth. The lower part 
of the tergal margin is slightly inflected and roughened, 
where it meets the corresponding lower part of the scutal 
margin of the terga. There is a deep pit for the adductor 
muscle. The interior surface of the valve above this pit 
is faintly-coloured purple. The inner surfaces of both 
scuta and terga, are roughened with little points. 

Ttrga, seen externally, are almost quadrilateral (owing 
to the apex being truncated), with the free margin facing 
the scutum, arched. Seen vertically from above, each 
shows a deep fold, which receives the lower part of the 
tergal margin of the scutum. In the foregoing species, a 
prominent ridge runs down the exterior surface of the 
terga from the apex to the basal angle, against which 
ridge, the margin of the overlapping scuta abuts : here 
this ridge, instead of projecting straight out, is oblique 
or folded over, and thus forms a furrow, receiving the 
margin of the scuta. The interior growing surface of the 
tergum (fig. 1 h', c), presents so irregular a figure, that 
it can hardly be described; in area it quite equals the 
scuta ; it is slightly concave ; at the upper point of the 
carinal margin, there is a large, rounded, protuberant, 
roughened knob, which corresponds with a small knob on 
each side of the inner face of the carina ; these knobs seem 
firmly united together by membrane. The scutal margin 
of the terga, in the upper part, forms a shoulder, largely 
projecting over the scuta; on its lower part, there is a 
small roughened projection. The occludent margin is 
arched and protuberant, with a slight fold above the knob 
on the carinal margin, just mentioned ; this fold is caused 
by the protuberance of the central internal ridge of the 
carina, but is so small, thak when the qapitulum is seen 
from vertically abo^fe, it can hardly be distinguished. 
Finally, the basal half of the carinal margin, runs in the 
same line with the basal margin of the scuta. 

, Carina, moderately large ; seen externally, the surface 
presents an elon^ted triangle, with the apex truncated; 
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on the internal ftice (fig. 1 V ^ d) of tlie free part, there is 
(instead of being concave as is usual) a great central 
ridge, which projects between the diverging apices of the 
tevga, as may be seen from vertically above ; hence the 
thickness of the upper part of the carina, in a longitudinal 
plane, almost ecjuals its breadth. The edge of this ridge 
is rounded. The inner or growing surface of the carina 
is tinted purple, and lies in a plane, oblique to the longer 
axis of the valve ; it is triangular, with the apex cut olV, 
and the basal margin rounded and protuberant ; it is not 
concave. There is a central raised line or slight ridge on 
this inner surface, and on each side in the upper part 
there is a small, white, roughened knob, corresponding 
with the similar knobs on the carinal margins of the 
terga. 

Rostrum (fig. 1 f)\ a)y rudimentary ; in one specimen it 
was about Jjth of an inch in width ; it is either as wide, 
or only half as wide, as the subjacent scale on the 
peduncle. 

Lalera, rudimentary, placed between the edges of the 
carina and the terga; rather smaller than the rostrum ; 
almost cylindrical, slightly flattened, enlarged at each 
zone of growth, with one or two sharp teeth or spines on 
both faces; imperfectly calcified; in width barely T.,th 
j)art of the carina. 

Peduncle, short ; the scales alone in the uppermost 
whorl arc plainly toothed; they are transversely elon- 
gated, and almost quadrangular, and are nearly twice as 
large as those in the second whorl. Beneath this second 
whorl, there arc two or three whorls, with scales, gradu- 
ated in size; and the rest of the peduncle is covered by 
rather distantly scattered, minute, rounded or acutely 
pointed scales : the pointed scales are directed upwards, 
find arc best developed under the cawna. The basal cal- 
careous cup, judging from two specimens, is thin, and 
not much developed. 

Size and Colour . — The largest specimen was nearly 
T'l.ths of an inch across its capitulum. • The calcareous* 

•• A 
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valves are dirty white. The sack is (after having been 
long kcj)t in spirits) j)alc coloured, excej)ting a small 
purple space, between the scuta and another over the 
Carina. The three posterior segments of the thorax and 
portions under the second and third cini, the trophi, the 
])edicels and the anterior faces of the segments (especially 
of the basal segments in the second and third cirri), and a 
spot on their dorsal surfaces, and the penis are all coloured 
dark purplish-black. The prosorna is pale coloured. 

3£onth . — Crest of labrum with a row of bead-like teeth 
and hairs. Palpi bluntly pointed, with neither margin 
hollowed 'out. 

Afnndiblen, w'ith eight pectinations between the first 
and second main teeth, and three between the second 
and third teeth ; inferior angle coarsely pectinated, with 
a central spine much longer than the otlicrs ; the distance 
between the tij)s of the first and second main teeth, is 
about equal to that between the tip of the second tooth 
and of the infeiior angle. 

Maxilla !. — Under the two upper long spines (associated 
wdth some smaller ones), there is a slight and wide hollow ; 
and the whole inferior edge obscurely forms two blunt 
points, with the spines on the lower j^rojcction smaller 
than the upper spines. 

Ouler Maxillae, considerably concave in front, with the 
spines almost discontinuous in the middle part. 

Cirri . — First pair rather far separated from the second 
pair. The segments of the three posterior* cirri bear three 
or four pahs of main spines, and are otherwise charac- 
terised like the foregoivig species. First cirrus, with its 
anterior ramus much thicker than the posterior ramus, 
and of. nearly equal length; all the segments, except the 
two terminal ones, thickly ^lothed with serrated spines. 
Second cirrus consit^erably shorter thanrfhe third cirrus ; 
anterior ramus with the seven basal segments very pro- 
tuberant, and paved with bristles, and the four terminal 
ones on the usual structure ; posterior ramus, with the five 
'basal segments paved (but much less thickly than in the 
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anterior ramus), and the nine terminal ones on the usual 
structure. Third cirrus, the anterior ramus, with the 
five basal segments, thick and paved, and eleven terminal 
segments on the usual structure : posterior ramus, with 
one bflsal segment* paved, and sixteen other segments on 
the usual structure. In the posterior rami, however, of 
both the second and third cirri, it is diflietdt to draw any 
distinct line between the paved segments and the others. 

Caudal Appendages, short, cither just exceeding in 
length the pedicels of the sixth cirrus, or equalling only 
the lower segment : segments flattened, cylindrical, six in 
number, there being, in the same individual, twenty-one 
segments in both rami of the sixth cirrus. 


G. Lithotrya Valetjtiana. PI. VIII, fig. 5. 

CoNCUOTUYA Valentiana. «/' E , Grai /. Aimals of Philosoph., 
vol. X (ucw series), 1825. 

Z. scidiHin ^wfimdamtcrgonm iilicam insertis : tergo- 
rum opposito superiore margine, plied altera cefpdi profunda 
instruclo : cariim cridd prominente centrali, marglnihus 
quadrat is, in parte superiore : rostro rndimeutaU : late- 
ribiis et pedunculo ignotis. 

Scuta locked into a deep fold in the terga ; the latter 
having a second equally deep fold on tlie opposito upper 
margin. Carjiia with a proniincnt, central, scinarc-cdgod 
ridge in the upper part : rostrum rudimentary. Latcra 
and peduncle unknown. 

Animal unknown. 

tied Sea, imbedded in an oystcr-sbell. British Museum. 

General Benittrks . — The two specimens in the British 
Museum are small, and in an imperfect condition, without 
the peduncle or the latera, and without the body of the 
animal. The capitulura so closely resembles that of 
L. truncata, that it is quite superfluous to do more than 
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point out the few differences. It is just possible, though 
not probable, that this form may prove to be merely a 
variety or younger state of L. tnrncala, in which ease this 
latter name would have to bo sunk, 'I'lic difference, 
though one only of degree, in the form, of the terga of the 
two species is conspicuous, and there is a slight diftcrcncc 
in the carina, and again some dissimilarity in habits. 

Description. — The valves, as just stated, generally 
resemble those of L. trimcala ; scarcely any appreciable 
difference can be detected in the scuta ; the apex, how- 
ever, of the inner surface seems coloured a darker purple. 
The terga, as seen from vertically above (PI. VIII, fig. 5 f/), 
have a fold or indentation on the upper or occludent 
margin, as large and as conspicuous as that receiving the 
margin of the scuta: this fold, as seen on the inner 
corium- covered surface (fig. 5 a), descends below the 
roughened knob at the upper angle of the carinal margin, 
which is not the case with the slight fold in the same 
place in L. truncaia; its presence seems caused by the 
edge of the central internal crest, in the upper part of the 
Carina, being square (instead of round, as in L. truncaia), 
and thus more deeply affecting the outline of the terga, 
between which it is inserted. The upper part of the scutal 
mai’gin of the terga, as seen internally (fig. 6 a), overlaps 
the scuta in a large rectanyular projection. Prom the 
depth of the two ojiposite folds, namely, that caused by 
the tergal edge of the scuta and that by the crest of the 
carina, the inner face of the tergum is dhided into two 
almost equal areas. The carina has its central crest square 
(fig. 5 c, d,) instead of being rounded as in Z. truncaia. 
The inner growing or corium-covered face is nearly at right 
angles to the longitudinal axis of the whole valve, instead 
of being oblique to it \ it is convex or protuberant, with 
a central raised line,*, and two little knobs on each side 
of the upper part ; the two lateral margins are slightly 
hollowed out, and the basal margin is not highly pro- 
t(d)crant. The rostrum is excessively minute, barely above 
5 ir„th of an inch in width ; it is a little enlarged at each 
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zone of growth. Latcra lost ; no donbt they were rudi- 
mentary. 

A fragment of a posterior cirrus, which adhered to one 
of the. valves, shows that each segment supported four 
pairs of spines. 

Width of the capitulum before disarticulation, probably 
was about ^tli of an inch. 


Species niihi non satis notce, ant dnhice. 


Anatifa viLLOSA. Brugih'c. Eucycloj). Motli. Dcs. Vers., loin, i, 
1780, p. (52, PI. clxvi. 

Oil ships : Mediterranean. 

Anatifa iiinsuTA.* Conrad. Journal of tlie Acad, of Nat. Sc., 
Philadelphia, voL vii, 1837, p. 202. 

On fuci, Payal, Azores. 

The specimens, to which these names have been given 
by the above two authors, are described as small, and the 
A. villosa was suspected by Brugiere to be young. TIic 
A. hirsuta is said by Conrad to have the valves rainutcl^^ 
striated, granulated, and covered by a strong hirsute 
epidermis ; the scuta, compared with the other valves, 
are very large’; the entire length of this specimen was a 
quarter of an inch. The A. villosa is described as having 
smooth valves, and apparently the peduncle alone is 
hirsute. Now, in young individuals of Lqjas australis, 
the peduncle is hairy, whilst in full-grown specimens it 
is quite smooth. Again, in* some varieties of L.fascicu- 
laris, the thorax* prosoma, and cirA are hirsute, whereas 
they are generally quite smooth ; hence I am inclined to 
suspect that A. villosa is the young, in a state of valuation, 

* HXw. Aitatifa hirsultt Quoy and Gaimard is tjio Hilu quadrivalvis lA 
I ill’s work. * • 
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of L. cmati/era; and that A. hirsuta bears a similar re- 
lation to L. anserifera. In Lamarck’s ‘Animaux sans 
Vertebres,’ PoUicipes eillosus of Sowerby is (|viite incor- 
rectly given as a synonym to the above A. villosa. , 


Axatifa elongata. Quoy ct Galmard. Voyage dc TAstrolabo, 
PI. xciii, fig. G. . 

'I'his, I tliink, is certainly a distinct and new species, 
blit I am unable to decide whether to place it in Lepas or 
I’leeilasma. It is briefly described and pretty well figured 
in the above work. It Avas procured at New Zealand, 
but it is not stated to what object it was attached. The 
capituluiu is much elongated, and one inch in length; 
the peduncle is from six to eight lines long. The carina 
is said to be very narrow ; it is not stated whether it 
terminates downwaa’ds in a fork or disc; judging from 
the figure, it c.xtends some way up between the terga, 
the basal cuds of which arc bluntly pointed. The scuta 
are almost (juadrilateral. The peduncle is short, yellow, 
and tubcrculatcd.* The general appearance of the drawing 
makes me suspect that it is a Pmcilasma. 


Clyptra. Ijeach, Zoological Journal, vol. ii, p. 208, July, 1825. 

Leach has most briefly characterised a specimen in 
Savigny’s Museum, from the Red Sea, under the above 
name of Clpptra. It has only four valves, and its peduncle 
is smooth; by the latter character it is distinguished from 
Ibla. Apparently this is a distinct and new genus. 


Mr. J. E. Gray, in* ‘Proc. Zoolog. Soc.,’ 1848, p. 44, 
quotes a description by Strocm (‘ Nym. Sami.' Danske,’ 
1788, 295, n. iii, f. 20), namely, “ Lepas testa compressd 
1-calvis, stipite laniellosd.” It is found attached to 
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Gor/jonia placomifs, in the Nortli Sea. I snspect that 
this is the coniinon Scaf/relhiut vffiffare, and that Stroem 
counted the valves only on one side, overlooking the 
rudimentary and concealed rostrum ; and tins would 
give seven for tile number of the valves. JJad it not 
been for the expression ‘"stipite lamellosa.,” I should 
have thought this might liave been an unknown species 
of Dichelaspis. 

ScALPELLUM L.?ivis. Risso. llist Nat. dcs Product, de I’Europc 
Mcrid., 1820, Tom. iv, p. 3S5. 

The chief characteristic of this species ay)[)ears to be 
indicated by its specilic name. It is found in the Me- 
diterranean, attached to Cidarites. 1 am inclined to 
believe that it is distinct from S. vul(jare. 


ScALPELLUM PAPILLOSUM. King. Zoolog. Journal, vol. v, p. 334. 

Captain King has described this species, taken from 
the depth of 48 fathoms, on tlie coast of Patagonia, in 
Lat. 44° 30' S. It is probably distinct, but is so im- 
perfectly described, that not even the number of the 
valves is given. 


PoLYLEPAS (PoLLiciPEs), Sinciisis. Chenu. Tlliisi,. Concliyliolog., 

PI. II, lig. 7. 


This species is said to come from China ; it is nearest 
to P. sjpinosus, but is, I think, distinct. 
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TAB. I. 


I. 


\ff. 


Ir. 


Iji'fim Huulifera, (nat. size.) Vnr., with a row of 
square, dark-coioiired marks on 
the scuta and terga. 

,, „ external view of carina, magnified 

thrice. 

,, ,, lateral view of carina, magnified 

thrice; var. (Umiata. 

,, „ internal view of right-hand scutum, 

to sliow the tooth at the umbo. 


2. Lcptds llillii, (nat. size.) 

.■{. Lepaa jipctinatu, (magnified thrice.) 

;{«. „ „ var. {xpirula:), tergum, magnified 

thrice. 


L Lepas anserifeia, (nat. size.) 

"j. Lepas amtraiis, (nat. size.) 

5«. „ •„ carina, external view of, magnified 

twice. 

<). Lrpas famcularin, (nat. size,) with its peduncle, 

together with those of three; 
other siMJcimens, imbedded in 
ji vesicular ball of tlicir own 
forraati»n, of which a slice 
has been cut olf to show the 
internal structure. The spe- 
cimen is in the College of 
Surgeons. . 
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6a. Lepas fascicularis, carina of, nat. size. 

6^. „ „ var. villosa. 

6e. „ „ „ Carina of. 

6d. Part of the membrane from one side of the pe- 
duncle of with the ball removed, 

showing one of the cement-ducts, and the orifices 
through which the vesicular membrane forming the 
ball has been secreted ; greatly magnified ; viewed 
from the outside. 

TAB. II. 

1 . PcecilasmaKampferi, (magnified two and a half times.) 

la. „ „ carina of. 

2. Pwcilasma aurantia, (magnified two and a half times.) 

3. Poecilasma crassa, (magnified twice.) 

3a. „ „ carina of. 

4. Pwcilasma fma, (magnified five times.) 

6. Pcecilasma eburnea, (magnified five times.) 

5a. „ „ carina of, external view of. 

5c. „ „ „ lateral view of. 

5(5. „ „ scutum, internal view of. 

0. Dichelaspis JFarwickii, (magnified five times.) 

6a. „ „ transverse section of the top 

of the peduncle, showing 
the deeply-notched end of 
the inwardly bent carina ; 
magnified five times. 

6b. „ „ var., scutum and tergum. 

7. Dichelaspis pellucida, (magnified five times.) 

7a. „ ,„ basal end of carina of, much 

magnified. 

8. Dichelaspis Lowei, (magnified nearly ten times.) 

8a. „ • „ fork of carina of, viewed inter- 

nally. 
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Fig. 

9. 'Bichdaspis Grayii, (magnified eight or nine times.) 

1 0. Bidielaqns oi-lhoyonia, (magnified six times.) 

10«. „ „ Carina, lateral view of. 

10^. * „ • „ basal end of carina, viewed 

internally, much magnified. 

TAB. III. 

1. OiKijumpis cdalu, (magnified three times.) 

la'. „ „ with the skin of the encrusting 

horny zoophyte removed. («), 
scutum ; (6), tergum ; and (c), 
caiiiia. 

2. Conchoderma viryata, (magnified twice.) 

2«. „ „ carina, viewed externally. 

2^. „ „ summit of capitulum, showing 

the terga from vertically 
above. 

2c. „ „ var. chelonopMla, (magnified 

four times). 

2(7. „ „ var. Ol/ersii, (scutum.) 

3. Conchoderma JIunteri, (magnified five times.) 

4. Conchoderma aurita, (nat. size,) with the rudimentary 

carina exhibited on the right 
• * hand. 

4a. „ „ summit of capitulum, viewed 

from vertically above, show- 
ing the ear-like appendages 
and rudimentary terga. 

46. „ „ section near the bases of the 

• ear-lik« appendages, showing 

their folds. 

4<?. „ „ (var.), scutum. 

5. Alepas minuta, (magnified five times.) 

6. Al^as cornuta, (magnified five.time.s.) 
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TAB. IV. 

FifJ. 

1. Anelamna squalicola, (copied from Loven.) The 

ovigerous lamella) are, seen 
within the edges of the aperture 
of the capitulura. Enlarged 
about one and a half times. 

2. ,, „ (from Loven), with the mem- 

branes removed from one side 
of the capitulum and of the 
peduncle, exhibiting the body. 
(«.) External membrane of 
the eapitulura. 

{a, a.) inner membrane of 
ditto, lining the saek, and 
separated from the exter- 
nal membrane by a double 
fold of coi’ium. 

{h.) The ovigerous laiuellm, 
the edge projecting beyond 
the orifice of the capitulum. 
(c.) Penis, succeeded by six 
pairs of nidimcntary cirri. 
(^/.) Probosciformed mouth. 
(e.) Orifice of the acoustic (?) 
sack. 

(/.) 0.vigerous frmnum. 

(y.) Ovarian branching tubes 
filling up the peduncle. 

{/e.) Outer integument of pe- 
duncle, lined by corium 
and muscles, continuous 
• with the outer membrane 
(a) of the capitulum. 

3. ,, ,, Small portion of the outer integu- 

ment of the peduncle, greatly 
magnified, exhibiting the natural 
lines of splitting, and showing 
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Pig. 

that it is composed of several 
distinct portions or layer.?, which 
are displayed by the corners 
having been turned over. Three 
of the branching filaments, filled 
with pulpy corium, are given ; 
the others have been cut off. 
The membrane («) extends under 
(Jj), but not under the circular 
patches of inembrauc, {c, c.) 

4. Anelanma nquaUcola. Mandibles, seen from the side 

towai-ds the maxilla;. 

5. „ „ Mandibles, seen from the side to- 

wards the labrum. 

(j. „ „ The right-hand, rudimentary cir- 

rus, the' third from the mouth. 

7. „ „ Maxillae. The thin horny apo- 

denic, (a). 

8. Ibla Cmuingii, female, (magnified four times.) 

8/'/. „ ,, „ (magnified about five times), with 

the right hand valves and right 
si de of the peduncle removed . The 
Male {h) is seen attached in the 
sack. The peculiar form of the 
body, caused by the small de- 
velopment of the prosoma, by the 
distance of the first and second 
pairs of cirri, and by the distance 
of the mouth from the adductor 
muscle, (a dark dotted circle op- 
posite ^,) and lastly, the remark- 
able fourse of the oesophagus over 
the adductor snuscle, together with 
the outline of the stomach, arc 
here all exhibited. 

(ffl.) Scutum; the end of the large 
rounded addyictor muscle, which 
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was attached to the valve now re- 
moved.near its apex, is plainly seen. 

{L) Tergnm. 

(c.) On a line witjii this letter,- is seen 
the largely bullate labrum, forming 
a blunt overhanging projection. 

(d.) Palpus, close to the upper seg- 
ment of the pedicel of first cirrus. 

(<?.) Orifice of the acoustic (?) sack, 
between the bases of the first and 
second cirrus. 

(/.) Caudal appendages. 

(^.) Branching ovarian tubes within 
the peduncle. 

{/i.) Mdc, on the same scale, lying in 
its natui’al position within the sack, 
with the lower part of its peduncle 
bent upwards, and imbedded in the 
corium and muscles of the female. 

(^.) Adductor scutorum muscle. 

86', Ibla Ctimingii, Intci’ual view of the scutum and tcr- 
gum, and of the upper part of the 
outer integument of the peduncle, 
with its horny spines magnified 
about three times. 

8c. „ „ A small portion of the outer integu- 

ment of the peduncle, greatly 
magnified, showing the horny per- 
sistent spines; two of the spines 
have been torn out. 

9. Ibla quadrivalvis; internal view of scutum and tcr- 

gupi, and of the upper part of 
« the outer integument of the 

peduncle ; magnified foiu* times. 

9«'. „ . „ Penis, supported on a long un- 

articulated projection; greatly 

■ . . magnified. 
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Fig. 

1 . 


TAB. V. 

Male of Ihla CuminqiL magnified thirty-two times, 
(a.) Mouth. 

(^ .) A- slight double fold, formed by the basal edge 
of the labrum, and by a lower fold, which at (h) 
becomes well developed ; the latter is a rudi- 
mentary representation of the double membrane 
and valves forming the capitulum. 

(c.) Eye. 

{d, d.) Torn membrane from the sack of the 
female, constricted round the body of the male, 
(c.) Terminal or basal point, with the prehensile 
larval antenna), represented on rather too large 
a scale. 

(/.) The imbedded portion of the male. 

{g.) Two pairs of cirri. 

(A) The fold above alluded to, concealing a small 
portion of the slightly retracted thorax. 

The male of Ibla Cumingii, viewed from vertically 
above ; magnified about sixty times. The 
dotted lower portion, re[)rcsents the outline of 
the thorax and the positions of the cirri, which, 
from standing below the mouth, could not be 
well seen, when the summit of the mouth was 
in the proper focus. 

(fl.) liabrum, largely bullatc. 

(^.) Palpi. 

(e.) Mandibles. 

(d.) Maxilla). 

(e.) Outer maxilla) ; between which and the crest 
of the labrum, the orifice of the cesopliagus can 
be obscurely seen.* 

(/.) Anus. 

(g.) Rudimentary caudal appendages, under which 
is the pore leading from the vesicula) seminalcs- 
(/f.) Posterior cirrus. (*.) Anterior cirrus. 
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fig. 

3. 

4. 

5. 


(). 

7. 


8 . 


Male of Cumingii; labrum and palpi, as’ seen 

with the eye on a level with 
the summit of the mouth. 

„ „ „ Posterior «sirrus {]i in' fig. 2) 

much magnified. 

„ „ „ LaiTal antenna}; from the 

terminal point of the body 
(<? in fig. 1), as seen with 
a ith of an inch objcctghiss. 

„ ,, „ Outer maxilla). 

,, ,, „ Mandibles, with the underly- 

ing articulated membrane, 
forming the side of the 
mouth. 

„ ,, „ Maxillie, with the apodemc. 


!). Complemental IVlale of Scalpellum vulffare, attached 
over the fold in the occludcnt margin of the 
scutum of the hermaphrodite. 

(«.) Orilice of the sack of the male. 

{h.) Spinose projections above the nidimental 
valves ; at the bottom of the figiu’c are repre- 
sented, as seen through the whole thickness of 
the animal, the prehensile larval antenna;. 

{d.) The depression for the attachment of the ad- 
ductor scutorum muscle of the hermaphrodite ; 
see fig. 15 a. ,, 

{e, e.) A transparent layer of chitinc, which forms 
a border to the occhident margin of the scutum 
of the hermaphrodite. This border supports 
long spines, which arc connected with the un- 
derlying corium by sinuous tubuli. 

1 0. The basal (norir.ally anterior) portion of the above 
complemental Male, greatly magnified, viewed 
dorsally from above, exhibiting the larval pre- 
hensile antennae, attached to the antero-stcnial 
• surface.of the animal. 
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11. ‘One of the antennae of ditto, viewed laterally and on 

the outside. 

12. Ditto, ultimate segment of. 

13. Body of the Above complemental male, consisting of 

the thorax supporting the four pairs of limbs, 
and of the terminal abdominal lobe. 

14. Small portion of the outer integument of the com- 

plemental male, as seen with a gth of an inch 
object glass. 

15. Scalpellum ml(/are (hermaphrodite), magnified three 

times. 

(a, «.) Complemental males. 

(^.) Rostrum, of which a separate enlarged figure 
{J>) is given. 

15«'. Scutum of the hermaphrodite SccHpelhm vulgarc, 
internal view of. 

(«.) Fold on the occludent margin. 

(«?.) Pit for the adductor muscle. 

TAB. VI. 

1. Scalpellum ornatum, (female, magnified seven times.) 

\d. „ „ Upper latus, viewed internally. 

\b', „ „ Scutum of full-grown specimen, 

viewed internally, much mag- 
nified. 

(a.) Depression for the adductor 
muscle. 

{b.) Depression for the reception 
of the male. 

Ic . „ „ Scutum of half-grown specimen, 

viewed intcraally, much magni- 
fied, on same scale with fig. \b'. 
The depression {b) for the re- 
ception of the male is here seen, 
in almost the first stage pf 
formation*. 


25 
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rig. 

\d'. Scalpellum ornatuvi. An imaginary section through the 

cavity {x) in which the male is 
lodged. 

{a.) Section of< the shell of the 
scutum of the female. 

(/l) a layer of chitinc homologous 
with the shell, and partially 
lining the scutum. 

(c.) The inner lining (of chitinc) 
of the sack of the female. 

(d.) A double fold of corium. 

2. Scaljiellum nitilum, (magnified two and a half times). 

2«’'. „ „ Internal view of scutum, enlarged. 

{a.) Depression for the adductor 
muscle. 

(b.) Cavity for the reception of the 
male. 

2^'. „ „ External view of carina. 

2(?'. „ „ Section across middle of carina. 

3. Complcmcntal Male of Scalpolhm Peronii, greatly 

magnified. 

4. Coraplemental Male of Scalvellum villomm, greatly 

magnified. 

{a.) Natural size. 

A, a, b, c. Ditto, valves separated. 

(«.) Scutum.. 

(b.) Tergum. 

(c.) Carina. 

5. Complemental Male of Scalpellmi rostratum, a re- 

stored figure, greatly magnified. Scutum and 
rudimentary carinp, correct. 

6. Scalpellum Peronii, one and a half the natural 

size. 

(a.) Rostrum a little more enlarged, front view of. 

7. Scalpellum rostratum, magnified six times. 

(a.) Rostrum*, front view of. 
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Fig. 

8. * Sca/jaellum villomm, magnified one and a half the 

natural size. 

8«, b. „ „ («.) Internal view of rostrum. 

• . {b.) „ „ sub-rostrum. 


TAB. VII. 

1. PoHicipes carnuenpia, (one and a half nat. .size.) 

1 «. „ „ internal view of valves. 

2. Pollicipes polgmenis, (one and a half nat. size.) 

2«. „ „ internal view of valves. 

3. PoHicipes milella, nat. size. 

Zd. „ „ nat. size, internal views of 

(«.) Scutum, and of 
{b.) Tergum, showing articular fold. 
Zb'. „ „ Internal view of other valves, in a 

small specimen, showing the manner in which 
the valves of the lower whorl overlap eaeh other, 
(a.) Upper latcra. 
ijj.) Carina, 

(c.) Sub-carina, both viewed a little obliipiely. 

{d.) Rostrum, 

((?.) Sub-rostrum, both viewed a little oblicjuely. 

t 

4. PoHicipes spinosus, one and a half nat. size. 

6. PoHicipes serins, one and a half nat size. 


TAB. VIII.^ 

1. A piece of rock bored in two directions by Litho- 
trya dorsalis, with the calcareous basal discs in 
the upper cavity, serving qs a.bridge for crossiftg 
an old cavity. About, twice natural size. . 
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Liihotrya dorsalis, (nearly twice nat. size), with the 

basal calcareous cup adherent; 
(a), rostrum on same scale, 
seen exterpally. 

„ „ rostrum and the rostral comers 

of the two scuta, together 
with a small portion of the 
subjacent membrane of the 
peduncle, with its calcareous 
scales ; viewed externally, 
greatly magnified, showing 
the inferior crenated edges 
of the scales. 

„ ,, basal calcareous cup, one and a 

half the natural size ; this is 
the largest specimen which I 
have seen. 

JAihotrya NicoOarica, (magnified nearly twice ;) at- 
tached to the rock, copied 
from Reinhardt; (a), rostrum 
on the same scale, with the 
other valves, seen externally ; 
{/)), section of the row of discs; 
(c), extreme point of the pe- 
duncle, extending beneath 
the row of discs. 


2«'. Rock bored by Lithotrya Nicobaricd, showing the 
row of calcareous discs, copied from Reinhardt. 


3. Liihotrya cauta, magnified between seven and eight 

times; (a), scutum; (i), tergum. 

3c. „ „ latus, greatly magnified. 

‘6cf. „ „ uppermost scales of the peduncle, 

* greatly magnified^ 

Sc. „ „ star-shaped discs of hard chitine, 

supported on a peduncle of the 
same substance, taken from the 
. • . lower exterior surface of the pe- 

• duncle, very greatly magnified. 
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Fig. 

4. lAthotrya Mhodiopm, (magnified five times,) internal 

views of; (a), scutum; (^), 
tergum ; (cj, latus ; \d), 
Carina. 

5. LUliotrya Vcdentiana, (magnified between three and 

four times;) («), internal 
view of scutum and tergum, 
locked together; (fi), capi- 
tulum seen from vertically 
above ; (c), internal view of 
carina; {d), section across 
the middle of the carina. 

TAB. IX. 

1. Lithotrya truncata, (magnified four times.) 

la'. „ „ capitulura seen from vertically 

above, not so distinctly repre- 
sented as in fig. hb, PI. VIII. 

\b'. „ „ internal views of valves; (a), 

rostrum, with a few subjacent 
scales of the peduncle ; {b), 
scutum ; (c), tergum ; (</), 

carina. 

2. A portion (about p„th of an inch square) of the sur- 

face of attachment of the peduncle of PoUicipes 
• polymbrus, seen from the outside, gi’catly magni- 
fied, showing the small circular {bb) patches of 
cement, poured out from the cement-ducts (aa) 
which lie within the peduncle. 

2a'. „ „ a section, still more magnified, 

• through the basal membrane 
of the peduncle, through one 
of the loops of the cement- 
ducts (aa), and through one 
of the circular patches (i) of 
cemenb * . 
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Fig. 

3. Ccnicut gland, duct, and ovarian tubes of Cokcho- 
derma aurita ; {act), ovarian tubes, with ova in 
process of formation ; [Jt), cement-gland ; (c), 
cement-duct. 

• 1 . Conchoderma virgata, enlarged, with one side of the ca- 

pitulum and of the peduncle 
removed, to show the form 
and position of the body, 
(rt.) tergum, edge of. 

{ht) mouth, with one of the palpi 
seen on the inner, upper 
corner. 

(r.) adductor scutorum muscle. 
{d.) orifice of acoustic (?) sack. 
(('.) scutum, occludent margin of. 
(y.) branching ovarian tubes 
within the peduncle. 

(y.) filamentary appendage on 
the prosoma. 

{It), ditto, close to basal articu- 
lation of the first cirrus. 
(/.) ditto, on the pedicel of the 
first cirrus. 

{jt) ditto, on the pedicel of the 
third cirrus. 

{kt) ditto, on the pedicel of the 
fourth cirrus. 

(/.) ditto, on the pedicel of the 
fifth cirrus. 

(?«.) edge of the carina. 

{n.) prosoma. 

5. Apex of one of the filamentary appendages of Con- 
choderma auAta, greatly magnifie*d, exhibiting the 
included branching testes. 

G. Acoustic (?) sack of Conchoderma virgata, taken out 
of the acoustic meatus, with the diaphragm from 
the sumnrit removed ; greatly magnified. 
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I'ig. 

7. 'Terminal part (magnified seven times), of the pe- 
duncle of an elongated specimen of Scalpellum vul- 
gare, slit open, with the corium removed, showing 
the two cement-ducts (««), and a row of circular 
patches {bb) of cement, by which the peduncle, 
along its rostral edge, is attached to the thin homy 
branches of the coralline. The larval antennae 
are seen at the terminal point, and the two 
cement-ducts can be traced into them. 

TAB. X. 

Figures all greatly magnijieil. 

1 . Mandibles of Pollicipes mitella : exhibiting the upper 

(«) and lower {li) articulations, and 
the three prineijial muscles; the 
short upper cut off muscle runs to 
its attacluncnt at the base of the 
palpus. 

2. „ Lithotrya dorsalis, exhibiting four (««) 

roughened, thin, ligamentous aj) 0 - 
demes for the attachment of the 
muscles. 

3. „ Scalpellum Peronii. 

4. „ , Ibla Cumingii. 

*5. „ Lepas anatifera. 

6. Palpus of Lepas anatifera. 

7. „ Pollicipes mitella. 

8. „ Alcptts comuta. 

9. Maxilla of Lepas anat^era. 

10. „ * Lithotrya exhibiting the horny, 

rigid apodeme (a) buried in muscles, 
together with the two other principal 
bundles of muscles. 

Ibla Cumingii. 


11. 
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Fig. 

12. oi Lithotrya B/todiopus. 

1 3. „ PoUicipes pohpnenis. 

14. „ „ niUella. 

15. „ Pcecilasma eburnea. 

1 6. Outer maxilla of Conchoderma virpata ; (a), orifice 

of the olfactory cavity, the inner 
delicate chitinc membrane of 
which is seen within, the spe- 
cimen having been treated with 
caustic potash. 

17. „ „ Pollidpcs tuitcUa, showing the 

two principal muscles, and the 
prominent, tubular, (i) olfactory 
orifices. 

18. Caudal appendages, and basal segments of the sixth 

pair of cirri, of Lepas anatifera ; {a), anus; {b), 
caudal appendages ; (c), lower segment of pedicel 
of sixth cirrus ; (d), upper segment of ditto ; (e), 
basal segments of the two rami. 

19. Caudal appendage (right-hand side) of Pollicipes sertm. 


20. „ 

9 > 

„ Scalpellum Peronii. 

21. ,. 

99 

„ Scalpellum vulgare. 

22. „ 

99 

„ Pollicipes cornucopia. 

23. „ 

99 

(left-hand) Tjithoirya dorsalis; (a), 


caudal appendage; (c), lower 
segment of pcaicel of sixth 
cirrus ; (<f), upper segment of 
ditto ; (c), segments of one of 
the rami. 

24. Portion of candal appendage of Lithotrya dorsalis, 

highly magnified. « 

25. Pollicipes polynierm ; anterior ramus of the second 

cirrus. 

26. Lepa^ anatifera; a segment of the sixth cirrus, showing 
' the arrangeanent of the spines ; (a), main anterior 
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Fig. . 

• spines, of which there is a corresponding row on 
the opposite side ; (c), dorsal tuft. 

27. Follicipes polymerus; a segment of the sixth cirrus, 

showing the arrangement of the spines ; («), main 
anterior spines, of wliich there is a corresponding 
row on the opposite side ; {b b), calcareous shields 
on the dorsal surfaces, with tufts of fine spines 
near their upper edges. 

28. AlepcLS comuta ; sixtli cirrus of; (a) basal portion of 

one ramus, consisting of numerous segments ; 
(ii), tlie other and almost rudimentary ramus, 

29. Poscilasnia fissa; segments of the sixth cirrus, showing 

the arrangement of the spines; {a), anterior spines ; 
(c), dorsal tufts. 
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Synonyms tuid doubtful species are printed iu italics. 


Abortion, extreme, in the male of 
Ibla, 902. 

Absitti 332. 

Acjiri, development of, 18. 

Acoustic (?) organs, general descrip- 
tion of, 53. 

Adductor scutonim muscle, 39. 
Affinities of the licpadidsc, 04. 
Alepas, Genus, 150. 
coruuia, 105. 
minuta, 100. 
parasita, 103. 
squalicola, 170. 
tubulo.sa, 109. 

Allman, Professor, on Cyclops, 38. 
Anatifa vel Anatifera, Genus, 07, 
99, 215. 
crassa, 107. 
dentata, 73. 
elongata, 374. 
engonata, 73. 
hirsuta, 203. 
lavis, 73,77. 
occanica^ 92. 
obliquay 204. 
parasitay 103. 
quadrivalvisy 203. 

sessilisy 81. 

sphiostty 324. 

striatUy 81, 80. 
suhstriatay IS, 
sulcatdy SO. 
tricoloTy 77. 
tnincatUy 301. 
univalvhy 103. 
villosay 307. 
vitreay 92. 


Anelasma, Genus, 109. 

Antennaj, larval, 33. 

in the Lepadidff-, 
table of measure- 
ments, 286. 
of Ibla Cumingii, 
191. 

of Lepas australis, 
15. 

of Scalpcllum vul- 
garc, 237. 

Appendages, caudal, 43. 

in larva, 19. 
filamentary, 38. 
Asplanchna, male of, 292. 
Attachment of Cirripedes, 33. 

of Scalpcllum vulgarc, 

220 . 

of Pollicipes polymerus, 
310. 

Balanidro, affinities of, 04. 

Bate, Mr. C. S., on the metamor- 
phoses of Cirripedes, 9-10. 
Bopyrus, parasite allied to, 55. 
Brantay 137. 

auritOy 141. 
virqalum, 140. 

Brightwcll, Mr., on the Asplanchna, 
292. 

Brisnmnf, 332. 

RhodioptiSy 363. 

Brugierc, date of work of, 67. 
Buoyancy, means of, in Lepas fasci- 
cularis, 95. 

Burmcistcr, Professor, on the meta- 
morpho^s of Cirripedes, 9, 13? 
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Burrowing powers of, in Lithotrya, 
337. 

Calentica^ 215. 

llomiiy 274. 

Capituliim, general description of, 28. 

Capitulunii Genus, 293. 
mitdlai 316. 

Caraj)ace of the larva, 15. 

Caudal appendages, 43. 

in larva, 19. 

Cement-discs, in a straight row, 
in Scalpellum vulgarc, 
226. 

in Pollicipcs polyme- 
rus, 310. 

Cement-ducts, 34. 

in the larva,. 20. 

Cement-glands, incipient in larva, 24, 
34. 

Cement, nature of, 36. 

Cement-tissue, modified as a float in 
Lepas fascicularis, 95. 

Chitine, chemical nature of, 30. 

Chthamalinm, 2, 65. 

CiiieraSy Genus, 137, 156. 
bicolory 146. 

Cranchiiy 146. 
chelonophiiuSy 146, 151. 
megalcpasy 146. 
membmnaceay 146. 

Montaguiy 146. 

Otfirsiiy 146, 152. 
liissoanusy 146. 
mttatuSy 146. 

Circulation, 46. 

Cirri, general description of, 42. 
of young Cirripede, 22. 

Cirripede, immature whilst within 
the larva, 20. 

Cirripedes, sessile, aflQnities of, 64. 

sub-families of, 2. 
useful as food, 66. 

Clyptray 374. 

Coates, Dr., on Lepas fascicularis, 
96. 

Conchoderma, Genus, 136. 

aurita, 141 . * 

Hunteri, 153. 
leporinmiy 141. 
virgata, 146. 

Conchotrytty 332. 
t Valentiamy 371. 


Cuming, Mr., obligations to, 181, 
189. 

on the Cirripedes of 
the Phili])piiic Ar- 
chipelago, 65. 
on Balanus psittacus, 
• 66 . 

Cup, basal calcareous, in Ijithoirya, 
338. 


Dana, Mr. J. D., on the ovaria in cer- 
tain Crustacea, 26. 
on the antenii 0 D of 
larval Cirripedes, 
15, 26. 

Dichelaspis, Genus, 115. 

Grayii, 123. 

Lowei, 128. 
orthogonia, 130. 
pcllucida, 125. 

Wtii-wickii, 120. 

Distribution, geographical, 65. 

IJosimay 

[fuscicularisy 92. 

Dujardin, on the larvm of Acari, 18. 


Encyclopedic Method., date of, 67 • 
Entozoons, sexes of, 201. 

Epidermis of valves, 31. 

Exuviation, 61, 63. 

of the larval eyes, 24. 
of the larval integu- 
ments, 20. 

of the membrane of pe- 
duncle in Lithotrya, 
336. 

Eyes, in the Lepadidro, 49. 

of the larva, Virst stage, 10. * 
last stage, 16, 24. 

Families of Cirripedes, 2. 

Fairc, Dr., on the acoustic organs 
in Crustacea, 54. 

Female organs of generation in the 
f Lepadidm, 56. 

Filaments, 38. • 

Forbes, Prof. E., on the homology 
of the peduncle, 26. 

Frania, ovigerous, 59. 

Ganglia, ophthalmic, 49. 
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Generation, organs of, in the Lepa- 
dida!, 55. 

Glands, supposed salivary, 57. 

ontlic 0 vigorous lamellaB, 60. 
Goodsir, Mr., on the metamorphosis 
o of Cirripedes, 9, 1 6. 
on the suj^posed male 
of Balaiius, 55. 

Gray, Mr. J. E.,on the genus Dosima, 
99. 

ou the metamorpho- 
sis of Cirripedes, 9. 
on the inequality of 
the valves in Paici- 
lasma, 101, 103. 
on an unknown 7- 
valved Lepas, 371. 
on the genus Scal- 
pellum, 216. 

Growth, rate of, 63. 

137. 

Cranchii, 146. 

Cuvierii, 141. 

Habitats, 65. 

Hancoek, Mr., on the burrowing of 
Cirripedes, 346. 
on the larvaof Lepas, 
11 . 

Heetoeotyle, 200. 

Heptalasmis, 116. 

Hermaphroditism, peeuliar kind of, 

201 . 

Heteroura androphora, 201. 
Homologies of the Cirripedia, 25-28. 
Ibla, Genus, 180. 

Cumingii (female), 183. 

(male), 189, 
Cuvieriana*9,(^Z. 
quadrivalvis (hermaphrodite), 
203. 

(eomplemental 
male), 207. 

general summary ou its sexual 
relations, 281. 

Impregnation of the females and^ 
hermaphrodites in«lbla and Scal- 
pellum, 290. 

King, Captain, on a new Scalpellura, 

Kolliker, on the males of Cephalo- 
poda, 200. 


Labnim, general deseription of, 40. 

Lamella;, ovigerous, 68. 

Larva;, general description of, 8. 

Larva of Ibla quadrivalvis, 210. 

Leidy, Professor, on the eyes of 
Cirripedes, 2, 49. 

Lepas, Genus, 67. 
anatifera, 73. 
aiiscrifera, 81, 86. 
australis, 89. 

„ metamorphosis of, 1 4. 

coriacea, 146. 
cornuia, 141. 
cygnea^ 92. 
dilala, 92. 
dorsalis, 351. 
fascicularis, 92. 

„ peduncle, remark- 
able structure 
of, 95. 

Gallofum, 298. 

Hillii, 77. 
leporina, 141. 
memhrancea, 146. 
miiella, 316. 
muricata, 85. 
nauta, 81. 
pcctinata, 85. 
polUcipes, 298. 
scalpeilum, 222. 
sulcata, 86. 
virgala, 146. 

Lemcidcc, males of, 200. 

Leucifer, 28. 

Litholepas, 332. 

de Mont Serrat, 351. ' 

Lithotrya, Genus, 332. 
cauta, 356. 
dorsalis, 351. 

Nicobarica, 354. 

Rhodiopus, 363. 
truncata, 366. 

Valentiana, 371. 
powers of burrowing, 337. 

Loven, Dr., on the habits of the 
Alepas squalicola, 178. 
on the homologies of 
Cirripedes, 26, 

Lowe, llev, R. T., on the fishes of 
Madeira and 
Japan, 106. 
on tne Cirripedes 
, of Madeira, 65. 
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Macgillivray, Prof., on Conchodenna, 
140. 

on Lcpas anseri- 
fera, 81. 

MalacoUa, 137. 

bivalvis, 141. 

Male Girripcdes, discussion on, 281. 
of Ibla Cumiiigii, 1 89. 

„ quadrivalvis, 207. 
of Scalpellum ornatum, 248. 

Peronii, 270. 
rostratnm, 2G2. 
villosum, 278. 
vulgai'e, 231. 

organs of generation in the 
Lepadida?, 55. 

Mandibles, general description of, 41. 
Martin St. Ange, on the affinities of 
Cirripedcs, 1. 
on a closed tube 
within the sto- 
mach, 45. 
on tlie generative 
organs, 55. 

Maxillaj, general description of, 41. 
Membrane, covering valves, 30. 
Metamori)hoses, first stage, 9. 

second stage, 13. 
last stage, 14. 
Mitella^ Genus, 293. 

Mouth, general description of, 39. 
of young Cirri pede, 22. 
of the larva, first stage, 11. 

last stage, 17. 

Muscles, 39. 

without strisB in Ane- 
lasma, and in embryonic 
Cirripedes, 172. 

Nerves, general system of, 46. 

of Ibla Cumingii, 188. 
Nomenclature of the parts of Cirri- 
pedcs, 3. 

Rules of, 293. 

Octolamis, 115. 

Warwickiiy 120. 

(Esophagus, general description of, 
44. 

Orders of Cirripedes, 2. 

Organs acoustic (?) general descrip- 
' tion of, 53. 


Organs acoustic, of the larva of 
Lepas, 15.' 

female, of generation, in the 
Lepadidffi, 56. 
male, of generation, in the 
Lepadidse, 55. • 

olfactory, general descrip- 
tion of, 52. 

Otion, 137. 

auriiuSt 141. 

Bellianus^ 141. 

Blainvillianus^ 14 1 . 
Cuvieramis, 141. 
depressa^ 141. 

Btmcrillianiis^ 141. 
Rissoanus^ 141. 
saccitlifemy 141. 

Ova. 58. 

Ovaria, incipient in the larva, 20, 24. 

in tlie Lepadidffi, 67. 
Oviducts (supposed), 59. 

Owen, Professor, on certain Eiitozoic 
Worms, 201. 
on the Concho- 
derma Hunteri, 
154. 

Oxynaspis, Genus, 133. 
colata, 134. 

Pamina, 137. 

trilineatay 146. 

Peach, Mr., obligations tOf 240. 

on tne movements of pe- 
dunculated Cirripedcs, 
33. 

Peduncle, general description of, 31. 

origin and homologies of, 

21 . . 

Penis, general description of, 56. 

of Ibla quadrivalvis, 206. 
Pentalamis^ vel Pentalepas^ 67. 
amenferm^ 81. 
dentaius^ 73. 
dilatata^ 81. 

Donovani, 92. 
fasdcularisy 92. 

Hilliiy n. 
inversusy 86. 
lavisy 73, 77. 
radulay 86 . 
spirulay 86 . 
spirulicolay 92. 
sulcatUy 86 . 
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Penta^poi rntrea^ 92. 
pGecilasma, Genus, 99. 
aurantia, 105. 
crassa, 107. 
eburnea, 112. 
ffesa, 109. 

Kffimpferi, 102. 

Pollicipes, 293. 

cornucopia, 298. 
clegans, 304. 
niitclla, 316. 

Mortoni, 307. 
obliqua, 264. 
polymeriis, 307. 

304. 

scalpelluMt 222 . 

sertus, 327. 
sinensis, 375. 

Smythii, 298. 
spinosus, 324. 
tmentosus, 274. 
villosns, 274. 

Polylepas, 215, 293. 
mitellu, 316. 
sinensis, 375. 
vulgare, 222. 

Primordial valves, 22. 

Prosoma, shape of, 39. 

Proteolepas, 3, 26. 

Pupa, locomotive or last larval state, 
in Cirripedes, 18. 


Ramphidiona, 293. 

Range, geographical, 65. 

Rate of growth, 63. 

Reinhardt on the burrowing of 
Jjithotrya, 346., 

Rq>roduction, organs of, in the 
Lepadidm, 55. 

Rotifera, sexes of, 202. 

Rules of nomenclature, 203. 


Sack, description of, 31. 

origin of, 15, 23. 
Scalpellum, genus, 245. 
lavis, 375. 
lieve, 222. 

Sicilice, 222. 
omatum, (female,) 244. 

(male,) 248. 
papillosum^ 375. 


Scalpellum Peronii, 264. 

(male,) 270. 
rostratum, 259. 

(male,) 262. 
rutilum, 253. 

(male,) 258. 
villosum, 274. 

(male,) 278. 
vulgare, 222. 

larva of, 9. 
(complemental male,) 
231. 

general summary on sexual 
relations, 281. 

Schmidt, Dr., on chitine, 30, 

oil the muscles in young 
Crustacea, 172. 

Senoclita, 137. 

fasciata, 146. 

Sexes, discussion on, in Ibla and 
Scalpellum, 281. 

Sipbold, Dr. C. Von, 201. 

Smilium, 215. 

Peronii, 

Spermatozoa in Scalpellum vulgare, 
236. 

Sprengel, Ch. K., on compositous 
flowers, 203. 

Steenstrup, Prof., on the homology 
of the peduncle, 26. 
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